PENIEH3UA
ot npo¢.Buxpen Croiiuee baues,qoxrop,JH

Ha JUCepTalHOHEH Tpy[ 3a MpUChXKAaHe Ha 06pa3oBaTeIHATA H HAYYHA CTemNeH

»AOKTOp* Ha TeMa ""BiausiHHe Ha TPEHHPOBBLYHHSA NMPOLEC BHPXY
B3aHMOOTHOLIEHHATA HA EHEProOCHIyPABAILIMTE CUCTEMH NPH
hyHKUNOHATHH u3cneaBanus”

Hoktopant:bopucnasa Kocragunosa Ilerposa;HayueH prkoBoauren:
npod.Jauuena Jamesa, noxrop,JH; Karenpa: ,,Teopus Ha cropra®,
HCA“B.JleBcku*-Cotus;
obnact Ha BHcILIe obOpazoBanue -6.“3apaBeonasBaHe U CNOPT'; NPO(ECHOHAIHO
HarnpasneHue 7.6.“Cnopt“;nokTopcka nporpamMa“Teopus H METOONOrUA Ha
CMOpTHaTa HayKa“

1. O61t0 npecTaBaAHe HA NPOLledypPaTa
JokropanTkata bopucnaBa IlerpoBa e ImpeAcTaBHia MBAEH KOMILIEKT

MaTepHaNnu Ha XapTHEH HOCHTEN ,KOMTO ¢a B ChOTBETCTBUE CBhC: 3aKOHA 3a BHCIIIE
obpazoBanue;und4,an2 & 40 or II3P or 3UJ] Ha 3akona 3a PassurnHe Ha
Axanemuunusi CrctaB Ha PenybOnuka bearapus (3PACPB) (B cuna ot 04.05.2018
r.); Hapenbara 3a npunofuBaHe Ha o6pa3zoBaTenHaTa U HayyHa cremneH ,,JJokTop“ B
HCA;Pewenne Ha ®PakyntetHus cbhet Ha Qakynter“Crnopt Ha HCA ,mpotokon
Ne33 or 26.02.2019 r .Hoxymenture ca :3asBienue ot 21.02.2019 r.no Pextopa Ha
HCA npod.Ilendo I'ewes,qoKTop, 32 pa3sKpHBaHe Ha MPOLEOYpaTa 3a 3allliTa Ha
JVcepTalHOHEH TPy/;3anoBeam 3a 3a4iciifBaHe U oTuncnsiBane 3a OHC“Jokrop*-
KoMHMA;3aloBeS 32 paslIMpeH Hay'deH KOJIeTHyM Ha MBPBHYHOTO 3BeHO;IIpoTokon
OT MBPBUYHOTO 3BEHO 3a IPOBEASHO BHTpEIIHO 00chxaane; loknanHa 3amnucka 3a
CTapTHUpaHe Ha Mpoueaypa 3a nyOMuHyHa 3aliMTa ¥ 33 ChCTAB HA Hay4yHO XKYPH;
Penenzun or BbTpemHO oOchxaaHe- nBa Opos; CnMchK Ha [ABE HAy4HH
nyONuKauM 10 TeMaTa Ha JHCepTalMira M KONMA Ha IyOlMKaluuTe;
Astobuorpagus - esponeiicku popmar;Qucepranuonen Tpya;Asropedepar;

JloKyMeHTHTe [OoKa3BaT, 4e JOKTOpaHTKaTa € cla3suila KOPEeKTHO
aIMUAHUCTPAaTHBHUTE H3UCKBaHHU# CBBP3aHH C JOKTYPaHTYyparTa.

2.KpaTku 6HorpaguiHu JAHHH 32 JOKTOPaHTKAaTAa

HoxTopanT bopucnasa Kocranunosa [letposa e pogesa Ha 12.09.1979 . B
rp.Codust. Ot 1998 mo 2002 r. e crynenTtka u 3abpiuBa OKC, Bakanapbp*
Tpensopcku ®axyntet Ha HCA cwe crieunansoct, kepadHre. Ot 2011 go 2014 r.
e cryaentka B HCA — CIK , Kunesurepanus ,2015-2016 r. 3apppiiBa 1o
nporpama ADA OKC“Maructep” B HCA. Ipodecronannara i aeiiHOCT 3anoysa
B cpepara Ha GusHeca ,a ot 2014 r. e B HCA karo, Excrepr-pa6oTa ¢ HayuHa
texHonorusa” npu LTHIIJIC , kpaeTo npoaw/KaBa U 40 HACTOALLMA MOMEHT.



Hma ro3HaHus 1 1oJi3Ba aHMIMIACKH €31K Ha 106po HIBO - HUCMEHO H
rOBOPHMO, BHCOKO HHMBO Ha KOMITIOThPHA FPaMOTHOCT M YMEH#iA 3a paboTa cbe
ClEHAIM3UPAHA TIPOrPaMHH NMPOIYKTH M CTATHCTUYECKH METO/H.
OpraHu3upa,KooOpAHHHpa H aKTHBHO YYacTBa B pOBeX(IaHe Ha (pyHKIMOHATHH
u3cleaBaHus B 1aOOpaTOpHU H TepeHHU YCNOBHA. ABTOP U ChaBTOP € 0 MOMEHTa
Ha OCEM Hay4HH MyOIHKalHH .

Hokropant bopucnasa IlerpoBa e chBpeMeHEH CNELUATHCT ¢ AQHHHUTET KBM
npod)eCHOHANHH U COL[MATHH KOHTAKTH U OTAHYHO paboTH B exun .

3. AKTyaJHOCT HAa TeMAaTa HA JHCEPTALMATA,CTPYKTYpPAa H NO3HABaHEe HA
npodjema

YnpaBneHHeT0 Ha CHOpTHaTa TPEHHPOBKa BHHArH C€ CBbP3Ba H C
XapaKTepUCTHKa Ha eHeproocurypsBaHe Ha JeiiHoctra.OT aApyra cTpaHa 3a
MOCTUTHATUA TPEHHPOBBUYEH e(eKT ce ChOM U M0 pe3yNTaTUTE OT LeJeHacOoueHHU
(¢hyHKIMOHANHY u3cneqBaHUA. T.e. TeMaTa Ha AUCEPTALUATA M3TPakKAa MOCT OT
Hay4HHU JOKAa3aTeNICTBA 33 B3aUMOBPBL3IKHTE MEXIY ABETE ABJICHHA- TPEHUPOBBYEH
NpolleC U €HEepProOCHUrypsiBaHe,KOeTO OMpeeNs W MONIOKUTeIHAaTa HH OLEHKa 3a
HeiHIA u3bop.

Cmpyxkmypama Ha guceprauusra cbbpxa:HaumenoBanug Ha Tabnuuy u
¢burypu,CrinchbK Ha U3MON3BaHH ChKpaILleHHu ,,, YBoa", Tpu
rnaBu,M3soau,[Ipenopbku, bubnuorpadus, kouto ca moMectedn Ha 118
CTpaHHULY, BKMoyBamy 19 tabnuum u 18 gurypu. CTpykTypHO-METOAONOTHYHHTE
HU3UCKBaHUA NpH pa3paboTBaHe Ha nogo6eH HAyUeH TPYJ ca Cra3eHH
kopekTHO.ToBa no3sossiBa 06CTOHHO 3an03HaBaHe ¢ H3BbPUIEHOTO OT
AOKTOpaHTKAaTa.

Y600 — BLBeXHa B np06nema H NpEACTABA UACATA Ha TPy a.

I'nasa nvpea - ,Jlutepatypet o030p™ e u3rpageHa ot 6 yactd u ©ma 06eM oT
34 ctpanuuu. Td ceABpIKa XapaKTEPUCTHUKH Ha eHEPrUHHOTO OCUTYPsABAHE MpH
(U3UYECKH HATOBAPBAHUA,KOHTPOJIA HA TPEHHUPOBBYHHS NPOLEC, Hall-aKTyallH|
nyOGnuKauMu 3a cyrpaMakcMMallHi HatoBapBaHHs. Hanuiie ca peTpocneKTHBHH H
Haili-aKTyalHH MOMEHTH IO METOAOJIOTHATA 3a ONpeelifiHe Ha aepobeH U
aHaepo6eH A5 Ha eHeproOCHTypsABaHe MpH pYHKUHOHANHU TecTyBaHHA.OOCTOiHO
¢ [peacTaBeHa NosABaTa U pasHosuaHOCTHTE HAa Wingate Anaerobic Test{ WART ).
AHanu3upaHH ca AHCKYCHOHHH BBIIPOCH 3a €HeproOCHrypABaHe NPH H3NbHEHHE
Ha TecTa, onpeaenaHe Ha kucaopogeH Auir (EPOC) n anaepoben kananuret
NOCPeACTBOM aKyMynupaH kucnopogeH aeuuut. KomnereHtHo u 3apsnboueHo
ce LUTUpaT Npean BCHUYKO pefuilia cCbBpeMeHHK Hicnenpanus (Beneke et al
2002,Brooks et al 2005; Nieman 2007, Matthew et al 2007,Beker et al 2011;),a
LeNHs CIIMCBK Ha aHAIW3UpaHu U3TOUHULM obxBaiua 188 3arnasus, 26 Ha
Kkupunuua u 162 Ha natuHuua,kato cnen 2000 ronuna ca 87 - T.e. Hag 40 % .



HanncaHoTo pa3kpyBa yMEHHA 3a HHTErpHpaHe, KOHKPETHO MpeACTaBiHe U
KPUTHYHO aHANU3HpaHe Ha MyONMHKALHH,Pe3yITaTH,aHATH3H | U3BOJH Ha IPYTH
asTopu. OneHsABaMe BUCOKO 3HAHUATA IO BOAENIHN MpobieMH B JUCepTaLHATa,
HarnpaBeHUTe CPaBHUTENIHH aHATM3H U ICHO M3pa3eHH N03HIHUH Ha bopucnasa
[TeTpoBa no peAuLaTa UCKYCHOHHO pa3rilexKAaHy BBIIPOCH.

Pabomuama xunomesa ¢ KOATO METONOJOTHYHO KOPEKTHO 3aBbplIBa ,,l"nasa

mbpBa“ e (opMyNHpaHa SICHO M B CHOTBETCTBHE C IUIOCTHATAa M3CJEJOBaTelIcKa
HACOKA Ha AHCEPTaLHATA.

4. OneHka HAa NMOCTABEHHTE IieJ s 3aJaY1H H INPHAOKEHH MCTOAH HA
H3CJI€ABAHE

wInasa emopa“ Ha [ucepTauuATa 3aN04Ba C MNpEACTaBsAHE Ha UeNTa u
CBBP3aHUTE ¢ Hed 5 M3CNeNOoBaTENCKH 3a0ayH. ChIUMTE ChOTBETCTBAT HA TeMaTa H
JIOTHYHO NPOU3THYAT OT paboTHaTa XxUroTe3a Ha peleH3upaHusa Tpyad.Cuntame ,ue
e 6mno ymectHa M 6-Ta 3amavya - pa3paboTBaHe Ha cHcTeMa 3a OLIEHKa Ha
ANOMETPHYHO CKAJIHpaHH CTOMHOCTH Ha MOKa3aTeNH NnojayyaBaHH oT WANT .

Hzcnedsanume nuya ca 3HauuM Opoit (25 I1OHOIIKM-CBCTE3AaTENH MO
Oackerbon u 29 -no ¢yrbon).Te ca TecTyBaHH MHOrOKpaTHO ,KOETO €
JOCTOMHCTBO Ha AUCEPTaLMATA,HO [T0-00CTOHHA XapaKTepHCTHKA € Heobxoauma.

Memoodume 3a uzcredsane ca afeKBaTHH Ha H3CIeJOBATENICKHTE 3amadd.Te
ca peayIM3UpaHH ¢ Haii-CbBpeMEHHH KOMIIOTHPH3HUPaHU anapaTypH:aHAIW3aTop Ha
tenecHua  cbcTaBTANITA-BC-418-MA,Tpetban HP  Cosmos,nopratusen
razananuzatop META-MAX 3B,enextpokapouorpag  AT-102 SHILLER Baar,
BenoeproMeTsp Monark, 894 E.llpunoxeHuero HM [03BONsiBA OOEKTHBHO
H3MepBaHe U CHCTEMaTH3MpaHe Ha KOIUYECTBEHH AAaHHH 3a aHTPOIIOMETPHYHHK H
(YHKUHOHAJHY TIOKA3aTENN,M3MEHEHHA Ha MOCTUTHATA MOILIHOCT BbB W 3a BCiKa
cekyHna ot WAnT,nukoBa MowHOCT(PP),cpenna momHocT(AP),ctan Ha
MoiHoctTa(PD),unaexkc Ha ymopara(PD%) u nokasatenu 3a OTHOCHTEJHHUA AT
Ha aHaepoOHOTO M aepoOHO OcurypsiBaHe NMpH W3NbiaHeHUe HA WANT. [TocoueroTo
OCHTypsiBa JOCTOBEPHOCT Ha MOC/eABallWTe pe3ynTatd W aHamusu. [Ipubaeame
ChII0 H JPYro NOCTOHHCTBO Ha TMpoOLEJYpPHTE - KOpPeKTHO CHa3BaHe Ha
CTaHIApPTHOCT H METPOJIOFMYHO OCHTYpsiBaHe NPY H3cJeABaHUATA.

LlsanocTHOTO 3amo3HaBaHE C peLEH3WpPAaHHUA TPYA HHM AaBa apryMeHTH 3a
HaJiluhe Ha TpH TIpynd (QYHKUHOHANHO CBBpP3aHU EKCHEpPUMEHTH H
JeHHOCTH:MHJIOTHH  H3C/AEABAHUA C  BKJIIOYEHH 54 noapacTBalliu
CIOPTHCTH;OCHOBHH METOHOJOCHYHH eKcrepuMeHTH ¢ 12 oHomu ¢yTGonucTu U
19 6ackerbonMcTy,HacOYeHH KbM pa3paboTBaHe Ha HOB METOJ 3a OMpedeNsHe Ha
aHaepoOHOTO H aepobHO OCHTypsiBaHe npu H3MBIAHEHHE Ha
WART;CUCTEMATH3HMPaHe U aHAIHM3K Ha eKCIIePHMEHTATHH JaHHH OT 42 cnydas Ha



roHouHM-6ackeT6onucTH 1 46 GyTOONMCTH 3a ceekuus cboOpa3Ho crenuduxara
Ha E€HEeprooCHrypsBaHE M Cb3daBaHE Ha CHCTEMa 33 OLEHKAa Ha alOMETPHYHO
CKa/MpaHu CTOHHOCTH Ha pe3ynTaTH oT WAnT.

Tpn npencraBsHe Ha  MaTeMaTHMKO-CTATHCTHYECKHTE  METOOM ca
JEMOHCTPHpPAaHU €KCHepTHH 3HaHuA 3a obpaCoTka Ha pasIMYHUTE TPYNH
KoNMuYecTBeHH MAaHHU.KbM KOHBEHIIMOHANHH CTATHUCTHYECKH TNpPOLEAYpH €
npubaBeH ¥ MeTOAa Ha AJIOMETPHYHO cKajaupane.llocneaHuaT e omucan AeTaiiHo
KaTO HEeTPamMLHOHEH M MO-e(PeKTHBEH MONXOA 3a Ch3/laBaHe Ha CHCTEMa 3a
OLEHKA Ha JaHHH OT TECTYBaHHS.

[TocraBame Haii-BUCOKAa OLIEHKAa 3a pealu3dpaHaTa eKCIepHMeHTanHa
JAEHHOCT U CBABPXKAIINUTE Ce B HEE OCHOBHYM HAYUHH W HAYYHO-NPHJIONHH NPHHOCH
Ha AucepTaluATa.

5. Ouenka Ha I'naBa Tpera ,,PesynraTu g anaau3“,u3Boau 4 NpenopbK

B “Tpema 2nasa* — ,,Pesynraru v ananuz" gHa 40 cTpaHUIM, BKTIOYHTENHO 15
tabmuun W 14 ¢Qurypw, ca mNoOMecTeHH ITBPBO IOCTHTHATH PE3yNTaTH H
MHIWBHOYATHO HAacOYEHH aHA/IM3M 32 M3CNEfBAaHUTE JIHLlA MpH H3IBIHEHHE Ha
WANT. Cnempar aHanu3ud 3a BIHSHHE Ha TPEHHPOBBUYHMA MNPOLEC BHpPXY
eproMeTpUyHH TOKa3aTe/ld M B3aHMOOTHOLICHHS MEXIY €HEeproOoCHrypsBalllyTe
cicteMdH npu u3meaHenue Ha WANT.Te ca pasgeneHd B 4YeTHpH YacTH:
u3cnenBaHus ¢ ¢yrOomucTu;6ackeTOONUCTH;pa3INpEHO  [IPHJIOXKEHHE  HA
¢pu3MONOrHYHUTE MoKa3aTeNHd; AJIOMETPUYHOTO CKaHpaHe Ha JaHHH M CHCTEMA 3a
oneHKa.VIHOBaTHBHO ce K3ACHABAT KOHKPETHH BBIPOCH 3a: y4yacTHE Ha OTHEIHH
eHepruiiHy CHCTeMH NpHU U3MbIHeHHe HAa WANT;oleHKa Ha KHCIOPOAHUTE HYKAH
B XOHa Ha TecTa;JuHaMHKaTa H pa3fiMKHUTe MeEXKAY KHCIOPOOHH HYXAH H
KUcopoasa koHcymauus.Hanmuue ca oueHkd Ha (yHKUMOHANHA TOJHOCT H
CTOHHOCTH Ha €proMeTpHYHHU NOKasaTelH MpH H3mbiHeHHe Ha WANT oT roHowmiK
GackerGonmuct M ¢yrbomucTH. [JHCKYTHpaT ce MpHIaraHd TPEHHPOBbYHU
nporpamu,Pu3HONIOrHYHE BB3PacTOBH OCOOCHOCTH M H3MEHEHHUA MPH paHKHpaHe
Ha CbCTe3aTeNnu MmocpeacTBOM abCONMOTHH CTOHHOCTH,0THOCHTENHH CTOMHOCTH H
aNOMETPHYHH €KCIIOHEHTH MpH CKaJIUpaHe Ha eproMeTpHYHH N0Ka3aTeNH .

Huceprayuara e HarucaHa NMpoecHOHaNHO KOMIETEHTHO H 3aAbI00YEHO0 a
OHarJIeJsBAHETO U NPEACTaBEHNA TEKCT ca B ChOTBETCTBHE H B3aHMHO C€ JOITbJIBAT.
Ilpu aHanu3a Ha HEHHOTO CHABPXKAHUE MOAYEPTAHO H ACHO NMPOHYABA THYHOTO
ydacTHe Ha JOKTOopaHTKaTa. BUIHO e ,4Ye B OpraHu3auuaTa H peaji3aluaTa Ha Lenus
W3CJIeIOBAaTENCKU MPOLIEC, HHTEIPHPAHETO HA NaHHUTE, TAXHATA MaTEMaTH4YeCcKa
00paGoTKa M aHaJH3H Bojella e Guia caMocTosTeNHaTa AeHHOCT H HEHHOTO
TBOpYECKO yuacTHe. E3UKBT U CTUNBT Ha H3pa3sBaHe ca pasOHpaeMH U ACHH.



Hanpasenure 8 H3Boaa M 5 NpenopbKY B AUCEPTALMOHHUA TPy HEMOCPEACTBEHO
[POU3THYAT OT NMOJTYUYEHUTE Pe3yNTaTH 1 U3BbPIIeHH aHati34. ChlIuTe AaBaT
OTrOBOP Ha MOCTABEHHTE H3CNENOBATENCKH 3aJa4H.

B 00o011eHne ca HamHLE JOCTaThYHO apryMEHTH [ia TOCTaBUM BHCOKA OLIEHKA Ha
KOJHYECTBEHHUTE XapaKTePUCTHKH, CTPYKTYPHPAHETO Ha JUcepTanuiara 1
NPUIIOKEHUAT METOAONIOTUUEH HOAXO/ IPY NPOBENKIaHe Ha U3CIEABAHUA ,aHANTH3H Ha
pe3ynTaTtute ¥ popMHpaHe Ha H3BOIH.

6. IlpuHocH Ha AHCEPTALMOHHHA TPY]
Hayunu npunocu

-pa3paboTeH € OpUrHHA/IEH KOJIHYECTBEH MOAX0 3a NpeBpblliaHe Ha MOCTHTHATH
BaTOBE B TEXHHA KHCIIOPOACH €KBUBAJICHT C LieN ONpefesiHe Ha MHIHBHIY AITHHTE
KUCIOPOAHH HYX AU NpH U3NbiHeHHe Ha WANT;,

-CB3JALEH € HOB METOJ 3a ONpeleNisHe Ha Y4acTHETO Ha aHaepoOHOTO U aepobHO
OcCUrypABaHe MpH U3MbIHeHHe Ha WANT;

-eKCIIEPUMEHTAIHO ¢a YCTAaHOBEHH OPHTHHAITHY H HOBH [0 ChABbPXKaHHE
KONMHMYECTBEHH B3aHMOOTHOIIEHUS MEXAY YIaCTHETO Ha aHaepoOHOTO U aepobHo
ocHrypsBaHe npH usnbjiHeHne Ha WANT ot noapacteamy $hyr6onucTH u
0acKeTOONMCTH;

HayuHo-npunoscruu npunocu

-OlpeielieHH ca 3HauuM Habop OT U3BECTHH H pa3paboTeHH OT aBTopa
BHCOKOHMH()OpPMaTHBHH €proMETPHYHH H (PH3IHONOrHYHH MMOKA3aTENH — MHKOBA
MOILLHOCT,CpeAHa MOLITHOCT,CNa/] Ha MOLIHOCTTA ,HHIeKc yMopa ,abcoiIoTHa ’
OTHOCHTE/THA KUCIOopoaHa koHcyManus 3a 30 cek,kucnoponeH
AeUIUT,H3MEHEHHETO HA HHAMBHAYATHUTE KUCAOPOAHH HYXH 10 BpeMe Ha
HATOBapBaHe H AP,KOHTO XapakTepH3Hpar aHaepoOHUs H aepoOeH MeTaboMH3IBM
1o BpeMe Ha u3rbiHeHueTo Ha WANT;

-130paH € U MHOTOKPaTHO NPWIOKEH MpH €KCIIEpUMEHTAIHH TeCTyBaHUsA
opurHHaneH codtyep 3a eJHOBpeMEHHA PErHCTpalus Ha KOTMYECTBEHUTE
CTOMHOCTY Ha TpyIa OT MU3CJIEABAHH [1OKa3aTeNH 3a BCAKa CEKyHIa pH
n3menHese Ha WAnNT;

-pa3paboTeH € 1 MHOTOKpaTHO anpoOHpaH MPH EKCIIEPUMEHTAIHH H3CIEeIBAHUS
OpHUTHHAJIEH [TPOTOKOJ 32 MPOCNeAsBaHe H3MEHEHHATA Ha LieNius Habop oT
cUCTeMaTH3HpaHH [T0Ka3aTesiu pH U3nbiHeHue Ha WANT,



-ype3 NpHIoKeHHe Ha AIOMETPUYMHO CKATHpaHe € U3rpajieH M eKCIIEpHMEHTAHO
anpoOupaH BHCOKOUH(OPMATUBEH TOAXO 33 KOJIHYECTBEHA OLIEHKA Ha
MoKasaTeluTe XapaKTepH3upally B3aHMOOTHOIIEHUA MEXIY Y4acTHETO Ha
aHaepoOHOTO M aepobHO OCHTypsABaHe NMpU U3NbiIHeHHe HAa WANT;

-hopmupane e opurdHania 6aHKa OT eKCIIEpHMEHTANHY JaHHHU, XapaKTepH3HpaLIH
B3aHMOOTHOIIEHHA MEXIY YYacTHETO Ha aHaepoOHOTO H acpoOHO ocUrypsBaHE
npu u3nbiHeHne Ha WANT npu nmonmpactBaiiu ¢yrbonuctH H Backerbomctu
Mpead H clefl H3TbIHEHUETO Ha TPEHHPOBBYHH NIPOrpaMH ¢ pa3jHYHa HacO4YeHOCT
H BpeMeTpaeHe Ha BB3/eHCTBHE;

7. AsTopedepat H nyGAHUKAHH N0 JHCEPTALHOHHHUS TPYA

ABTOpedepaTET € HampaBeH CHOOpe] METONONIOTHYHUTE H3MCKBAaHHA W
aJleKBaTHO OTpa3sBa B pe3tOMe CTPYKTYpara M ChABPIKAHHETO HA JUCEpTaLHATA.
[IpeactaBeHH ca uH3LsUIO paboTHAaTa XHUIOTE3a,LeNTa,3aJaunTe,METOAUTe Ha
u3cnenBane,popMHpaHUTE H3BOAH M MpenophkH.OT TeKCTyamHaTa dYacT K
NOAYyYeHHTE pe3ynTaTy ca u3bpaHu yMecTHO OCHOBHH MOMEHTH .

JoKkTopaHTKkaTa e MpeACTaBMNa U JBe MyONHMKallUH, KaTo B €Ha OT THAX €
camocTosTened aBrop. [lo BHA Te ca cratuu myONMMKYBaHH Ha AaHMJIHICKH
e3uk.OTChCTBAT IUIEHAPHU JOKNAAW MM B H3JAHHUA C MMIAKT-(PAKTOP,HO €HO OT
cOMcaHHATa € HHAekcHpaHo.[lo cBoeTo cHABpXKAHWE Te OTpa3sBaT HIEATa
JIPUIIOKEHUTE METOH,peanu3UpaHld H3CNENBaHHA M 4YacTH OT MOJyueHHTe
pe3ynTaTH U U3BOJH OT QUCEpPTALMOHHHA TPyAd.ToBa NO3BONIABA OT €IHA CTpaHa fa
ce u3rpaay oOeKTHRHA MpeAcTaBa 3a Npoileca Ha Ch3/laBaHe Ha JUCePTALHATa a OT
Jpyra € cla3eHO W3MCKBAaHEeTO 3a MNyONHYHO NMpecTaBAHE HAa YacTH OT Hed Mpenu
odunuansara 3ammra.

[Ty6nuxanuute u aBropedepara yAOBIECTBOPABAT W3LANO0 HEOOXOAUMHUTE 3a
€[UH JOKTOPAHT U3HCKBaHHA .J[aBaMe UM MOJIOXKHUTENHA OLEHKA.

8. Kpuruunu denexkn

Or6ena3BaMe, ye romsMa 4acT OT HAIpPABEHHTE OT HAC NPH BBHTPELIHOTO
oOchKaaHe Ha JUCEepTALMOHHMA TpyA MNpPenopbKd M KPUTHYHU OellexkH ca
npueTd. U3BbpliieHH ca ChOTBETHH CTPYKTYPHH H CHIBPKATENHH KOPEKIMH.

B peuenzusTra mno-rope Ofixa MOCOYEHHU HAKOH HENPOMEHEHH KPHUTHUHH
OeexXKH H KbM TAX npubassiMe olle: N0-KOHKPETHO (opMynHpaHe Ha TeMarta; Mno-
Ma@IKO NO30BaBaHUA Ha yueOHMUHM no OGuoxumusa(ctp.ll-ctp.26);nmo0-o6cToiiHM
AHAJIU3U HA 4acT OT eKCINEPHUMEHTANHUTE JaHHH U Pe3yNTaTH; CMHCIOBA MPOMAHA
Ha HAHMEHOBAHHUA B ChOTBETCTBHE C PEUIABAHH HAYYHH 3a[aqM ,a He KOHCTATHBHU
nedurnnuy (npuMepHo “M3acneasaHus cbe CbCTE3aTENH 1O ... );



9, JIHuHH BIEeYaTIeHU,

JInuHo no3HaBaM JOKTOpAHTKATa OT MocjeAHUTe neT roguHu.Karo excnepr B
HHITAC va HCA T4 MHOroKparHo € oka3Bajla METOOWYHO H HpodecHOHATHO
ChAEHCTBHE MpH OCBHHIECTBABAHH OT Hac HAYYHO-M3C/IEHOBATC/ICKH H YyueOHH
JeifHocTy. PelleH3eHT CBM Ha HeliHaTa JUCEpTaLlA MPH BETPEIIHOTO 0OCHKIAHE
Ha TpyJAa B KaTtelapa ,,[eopHs Ha criopra”. BuHar# mo3WTHBHO M€ € BreyaT/iiBana
CbC CBOATA CKPOMHOCT,BB3NHTaHHE , KOJErHAJTHO W ETHYHO IMOBENEeHHE H
CBHILEBPEMEHHO - C BUCOKNTE CH NPOo(eCHOHANTHH KOMMETEHLIHH.

HMmaM nmomdepraHO [OMOXKHUTENHO OTHOILIEHHE KbM JUYHUTE |
npocdecHoHaNHH KadecTBa Ha bopuciasa [lerposa.

3akmouenne

Huceprauuara Ha bopucnasa I[letpoBa oTroBaps Ha BCHYKM 3aKOHOBH
n3uckBaHus B Penmybnuxa bearapusa. Tsa e ekcnepuMeHTaneH HaydeH TpyHd. Toi
npeAcTaBd Cb3NafeH M anpobHpaH HOB HaydeH METOJ] 3a ONpeAensHe Ha
B3aHMOOTHOLLUEHHA MEXIY YJacTHEeTO Ha aHaepoOHO U aepo0HO OCHrypsABaHE NpH
n3nbaHeHne Ha WAnT.IIpunoxeH e noaxol Ha alOMETPUYHO CKanupaHe 3a
oOeKTHBHA CNOpPTHA ceNeKUHA H Mno-HHpOpMaTHBHA OLEHKZ HA MOMy4yaBaHH OT
TecTyBaHHsA NaHHU.IIpHHOCHTE KOMTO ChABpXKA OYEpTAaBaT HOBH BB3MOXKHOCTH 3a
¢$hyHKUMOHANHA AMArHOCTHKA ¥ KOHTPOJI [1PH CIIOPTUCTH.

JlokTopaHTkara ¢ BHCOKa MpodeCHOHATHA KOMIIETEHTHOCT JIMYHO €
opraHu3upana H3cleABaHHATa,00paboTHNIA eKCNEepUMEHTAHUTE pe3yNTaTd M
Hanucana Mpou3THYaUIUTE OT TAX aHANH3H H U3BOIU.

['nacyBam ¢ “JA” u npejsiaraM Ha MOYUTAEMOTO HAYYHO XKYpH Aa NPHCHIH
obpazosamenno-nHayunama cmenen “Joxmop” na bopucnaea Kocmaounosa
ITempoea B obnact Ha Bucuie oOpazoBanue 6.“3apaBeomazBaHe H CIOpPT®,
npodecroHanHo HanpaeneHue 7.6.“Cropt*,moktopcka nporpama“Teopus u
METOI0JIOrHs Ha CIIOpTHAaTa Hayka“.

14.03.2019 r. Peuensenr:
rp.Codun npog.Buxpen CroiiueB baues, JH
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1. General presentation of the procedure

The PhD student Borislava Petrova has presented a complete set of paper
materials in compliance with: Higher Education Act, Art.4, Para.2 & 40 of the TFP
of the Act for the Development of the Academic Staff in the Republic of Bulgaria
(came into force from 04.05.2018); an ordinance on the awarding of the
educational and scientific"PhD" degree in the NSA, a decision of the Faculty of
Sports of the NSA, No 33 of 26.02.2019. The aforementioned documents are: an
application form released on 21.02.2019 by Prof. Pencho Geshev, PhD-the Rector
of the NSA, for the opening of the procedure for public defense of the dissertation;
Orders for enrolment and discontinuing of the educational and scientific"PhD"
degree - copies; an order for an expanded scientific collegium of the Primary Unit;
a protocol of the Primary Unit for Internal Discussion, a report for the opening of a
procedure for the public defense of a doctoral thesis and Scientific Jury selection;
Critical reviews from internal discussion - two review reports; a list of two
scientific publications on the topic of the dissertation and copies of the all
publications; a curriculum vitae in European format; dissertation; author review on
the doctoral dissertation;

The presented documents proved that the PhD student has correctly observed

the administrative requirements related to the PhD programme.

2. A brief biographical profile for the PhD student
The PhD student Borislava Kostadinova Petrova was born on 12.09.1979 in
Sofia. From 1998 to 2002, she was a student and completed her Bachelor's degree
programme in sport (Coaches) with the specialty “curling”. She was a student at
NSA — Centre of postgraduate studies, Kinesitherapy for the period of 2011 to
2014. She completed a Master's degree programme in “Adapted phisical activity
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and sport” at the NSA in 2015-2016. Her professional activity started in the
business sector and she has been working in the NSA as a scientific technology
expert at the Center for Research and Applied Activity in Sport since 2014 to the
present moment.

She has a good knowledge basis and she is fluent in English - written and
spoken. The PhD student has high level of computer literacy and skills for working
with specialized software products and statistical methods. She is able to organize,
co-ordinate and actively participate in performing functional tests in laboratory as
well as in field conditions. Up-to-date she is an author and co-author of eight
scientific publications.

The PhD student Borislava Petrova is a contemporary specialist with a great
affinity for professional and social contacts and excellent teamwork.

3. Actuality of the research-dissertation topic, dissertation structure and
understanding of the research problem

The management of the sport training process is always associated with a
characteristic of the energy delivery of the activity. On the other hand, the achieved
training effect is also judged by the results of purposeful functional testing.
Namely the topic of the dissertation builds a bridge of scientific evidence of the
interrelationships between the two phenomena - training process and energy
delivering system, which also contributes to our positive assessment and we are
completely assured that the topic of dissertation is properly chosen.

The structure of the PhD thesis contains: Names of Tables and Figures, List
of Abbreviations wused, Introduction, Three Chapters, Conclusions,
Recommendations, Bibliography, placed on 118 pages and supported by 19 tables
and 18 figures. The structural and methodological requirements for the
development of such scientific work have been correctly observed. This allows a
thorough understanding of the studies carried out by the PhD student.

Introduction — it introduces into the problem and presents the main idea of the
research.

Chapter One - "The Literature Review" consists of 6 parts and 34 pages. It
contains the characteristics of energy delivery under physical loads, the control of
the training process, the most recent publications on supermaximal workloads.
There are retrospective and most relevant moments on the methodology for
determination of the aerobic and anaerobic share of energy supply in functional
testing. AWingate Anaerobic Test (WAnT) is presented. Discussion questions
about energy supply in performing the test, determination of oxygen debt (EROS)
and anaerobic capacity through accumulated oxygen deficiency are analyzed. A
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large number of contemporary studies (Beneke et al 2002, Brooks et al 2005,
Nieman 2007, Matthew et al 2007, Beker et al 2011) are cited in detail and
thoroughly and the whole list of analyzed bibliography covered 188 titles: 26 in
Cyrillic and 162 in Latin, and §7 of them were published after 2000-ie. over 40%.
The presented text in the literature review reveals skills for integrating, presenting
and critically analyzing of publications, results, analyzes, and conclusions of other
authors. We highly appreciate the knowledge of main problems in the dissertation,
the comparative analyzes and the clear positions of Borislava Petrova on the range
of discussion problems described in the PhD thesis.

The working hypothesis that Methodologically Correctly completes
"Chapter One" is formulated clearly and in accordance with the overall research
direction of the dissertation.

4, Evaluation of the objective, tasks and applied methods of research

"Chapter Two'" of the current doctoral dissertation begins with the
presentation of the objective and related 5 research tasks. The same corresponds to
the topic and logically follow the working hypothesis of the reviewed work. We
consider that the existence of 6th task would also be appropriate — “Developing a
system for evaluating of allometric scaled values of indicators obtained from
WanT”.

The surveyed individuals are a significant number (25 adolescents in
basketball and 29 in football). They have been tested many times, which is the
dignity of the dissertation, but a more detailed study is needed.

The used testing methods are adequate for the research tasks.The used
methods are realized with the most advanced computerized equipment: a body
composition analyzer TANITA-BC-418-MA, a H/P/ Cosmos treadmill, a portable
gas analyzer META-MAX 3B, an AT-102 SHILLER electrocardiograph, a
mechanically braked cycle ergometer Monark , 894 E. Their application allows the
objective measurement and systematization of quantitative data for anthropometric
and functional parameters, changes of the achieved power level measured in W per
second of WAnT, peak power (PP), average power (AP), power drop (PD), fatigue
index (FI%) and parameters (indicators) for the relative share of the anaerobic and
aerobic energy supply in WAnNT implementation. All this provides credibility for
the subsequent results and analyzes. We also add another dignity to the procedures
- proper compliance with standard and metrological assurance in testing.

The overall and comprehensive introduction to the dissertation under review
provides us with arguments for the existence of three groups of functionally related
experiments and activities: pilot studies involving 54 teenage athletes, basic
methodological experiments including 12 adolescents and 19 basketball players



aimed at developing of a novel method for determination of the anaerobic and
aerobic energy supply in WAnT implementation, systematization and analysis of
experimental data from 42 cases of basketball adolescents and 46 football players
for selection according to the specificity of energy supply and creating of a system
for evaluating allometric scaled values of WAnNT data.

Upon the presentation of the mathematical and statistical methods, expert
knowledge of processing the different groups of quantitative data has been
demonstrated. The method of allometric scaling has been added to the
conventional statistical procedures. The latter is described in detail as a non-
traditional and more effective approach to the creation of a testing data evaluation
system.

We highly evaluated the performed experimental work and the main scientific
and applied scientific contributions of the dissertation.

5. Evaluation of Chapter Three "Results and Analysis", Conclusions and
Recommendations

"Results and Analysis", including 15 tables and 14 figures, as well as the first
results and individually targeted analyzes for surveyed individuals under WAnT
are presented in the "Chapter three. The latter consists of 40 pages. Following are
analyzes of the influence of the training process on the ergometric indicators and
the relationships between the energy supply systems in WANT performance. They
are divided into four parts: testing with footballers, basketball players, extended
use of physiological indicators; allometric scaling of data and an evaluation
system. Innovative specific issues are clarified: participation of individual energy
systems in the implementation of WAnNT, assessment of oxygen needs in the course
of the test, dynamics and differences between oxygen requirements and oxygen
consumption. There are evaluations of functional suitability and values of
ergometric parameters in WAnT performance by adolescent basketball players and
footballers. The applied training programs, physiological age characteristics and
changes in the athlete ranking through absolute values, relative values and
allometric exponents in the scaling of ergometric indicators were discussed.

The dissertation is written professionally competently and thoroughly, and the
visualization and the presented text are consistent and mutually complementary, In
analyzing PhD content, the personal participation of the PhD student is clearly
demonstrated. It is obvious that the organization and realization of the overall research
process, the integration of the data, their mathematical processing and analyzes were
performed by her self-activity and creative participation. The used language and style
of expression are understandable and clear.



The highlighted 8 conclusions and 5 recommendations in the dissertation are
directly related to the obtained results and the performed analyzes. They respond to the
assigned research tasks.

In summary, there are enough arguments to highly appreciate the quantitative
characteristics, the structure of the dissertation and the applied methodological
approach to conducting research, analyzing results and forming conclusions.

6. The Contributions of theDissertation
Scientific contributions

- an original quantitative approach for the conversion of achieved watts into their
oxygen equivalent to determine individual oxygen needs when performing WAnT
has been developed;

- a novel method for determination of the participation of anaerobic and aerobic
supply in WANT performance has been created;

- original and new content quantitative relationships between the participation of
the anaerobic and aerobic supply in the WAnT performance by adolescent players
and basketball players have experimentally been established;

Applied scientific contributions

- A significant set of known and developed by the author highly informative
ergometric and physiological indicators - peak power, average power, power drop,
fatigue index, absolute and relative oxygen consumption for 30 seconds, oxygen
deficiency, change of individual oxygen needs during intensive workload etc., that
characterize anaerobic and aerobic metabolism during WANT have been
determined;

- An original software for simultaneous registration of the quantitative values of a
set of investigated indicators for each second in the implementation of WAnNT has
been seiected and repeatedly applied in experimental test;

-A repeatedly tested in experimental conditions original protocol for evaluating the
changes of the whole set of systematized parameters (indicators) in WANT
performance has been developed,

- An experimentally high-level approach for quantitative evaluation of the
parameters characterizing the relationship between the participation of the
anaerobic and aerobic energy supply in the WANT performance was developed by
application of allometric scaling.



- An original bank of experimental data characterizing the relationship between the
participation of anaerobic and aerobic energy supply in the WAnT performance for
adolescent football and basketball players before and after the implementation of
training programs of different direction and duration of impact has been developed,

7. Author review and publications on doctoral dissertation

The author review is done according to the methodological requirements and
it adequately presents in summary the structure and content of the dissertation. The
whole working hypothesis, the objective, the tasks, the methods of research, the
conclusions and the recommendations are presented. The relevant moments from
the textual part and the results obtained have been properly chosen.

The PhD student has also submitted two publications and she is an
independent author of one of them. The publications are published in English.
There are no plenary reports or journals with impact factor, but one of the
publications has been published in an indexed journal. In the terms of content they
reflect the main idea, applied methods, realized research and parts of the results
obtained and conclusions from the dissertation. On the one hand this allows
providing of a real insight of the process of creating the PhD thesis, but on the
other hand the requirement for public presentation of dissertation parts before the
public defense was followed.

The publications and the author review on the dissertation meet the
necessary requirements for a completing of a PhD programme. We give them a
positive assessment.

8. Critical remarks (recommendations)

We note that many of the recommendations and critical remarks made by us
at the internal discussion of the dissertation are accepted. Appropriate structural
and meaningful corrections have been performed.

Some unchanged critical remarks in the abovementioned critical review have
been done, and we also added few more recommendations: a need of more
specifically formulation of the title of dissertation; less references to textbooks in
the field of biochemistry (p.11-p.26), more detailed analyzes of part of the
experimental data and results; a meaningful change of names in accordance with
solved scientific tasks rather than finding definitions (for example, "Testing with
competitors on ...");

9. Personal impressions.

I personally know the PhD student from the last five years. As an expert at
the NSA's Center for Research and Applied Activity in Sport (CRAAS), she has



repeatedly provided methodological and professional assistance to our research and
educational activities. I am a reviewer of her dissertation at the internal discussion
of the PhD thesis at department "Theory of Sports". I have always been positively
impressed with her modesty, education, collegial and ethical aititude as well as her
high professional competencies.

I have a strong positive attitude towards the personal and professional
qualities of Borislava Petrova.

Conclusion

The dissertation of Borislava Petrova meets all the legal requirements in the
Republic of Bulgana. It is an experimental scientific work. It presents a new and
scientifically established method for determination of the relationship between the
participation of the anaerobic and aerobic energy supply in the WAnT
performance. An allometric scaling approach is applied for objective sports
selection and for a more informative evaluation of the data obtained from the
testing. The contributions of the dissertation outline new possibilities for functional
diagnostics and control of athletes.

The highly professional PhD student personally organized the testing, as well
as she processed the experimental results and wrote the resulting analyzes and
conclusions.

I vote “YES” and I would like to propose to the Honourable Scientific Jury
to award the educational and scientific'" PhD" degree to Borislava Kostadinova
Petrova in the Field of higher Education 6. "Health and Sport"; Professional Field
7.6 "Sport", Doctoral Program "Theory and Methodology of Sports Science".

14.03.2019 Prepared by:
Prof. Vihren Stoychev Bachev, DS¢
Sofia .l .
/a critical reviewer/



