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Ha HCepTAUHOHHNA TpyA Ha AoktopaHT Bopucnasa Koceragnunosa Ilerposa, MarucTup,

¢ HayueH puroBoauTen npod. anuena [amesa, nokrop, JAH,

Ha TeMma: ,BausHme Ha TPCHHPOBBYHHMA MNpolec BbPXY B3AHMOOTHOLWIEHMSTA HA
EHEProoCHTYPSIBALIHTE CHCTEMU NPH PYRKIHOHAIHHN H3CTegBANNAY,

32 npHch#AaHe Ha obpa3oBaresHaTa ¥ HayuHa creneH ,,JJOKTOP* no nayuna cneuwannoct “Teopus
H METOAONOTHA Ha criopTHaTa Hayka“, 8 OGnacT Ha Bucie obpazopanue: 7. 3npaBeona3saHe M CropT,
Tpodecronanno Hanpagnenue: 7.6. Cnopr.

ITpeocmaeaant peyensuama, cvenacno 3PACPE xamo unen wa Hayunomo mcypu, ch21acHo
3anosed 228/01.03.2019 2. na pexmopa na HCA npog. Ienyo Iewes, dokmop, u pewenue om
nepeoNo 3acedunie 1a HAYYHoOmMo JCypu.

1. Buorpadmuun NaHHM 33 JOKTOPAHTA.

Bopucnasa Kocragunosa [Tetposa e ponena npes 1979 ropuna, 3asnpuisa OaxanaBnpcka
crenen kbeM Tpensopckua gaxynter na HCA ,Bacun JleBckn“ npes 2002 roguna u COK  kwMm
Makynrer ,Kunesutepanus, TypuzbM W cioptHa annMaums®. Tlpes 2016 r. samuTaBa mMarucTspeka
cTenel 1o ,,AflanTHpana ¢uandecka akTHBHOCT" kbM Tpensopcku dakynrer va HCA. Or 2014 r. go
momenTa Bopucnasa [TetpoBa e HasHaveHa kaTo ekcriepT — paboTa ¢ Hayuwa anapatypa ksMm, HCA,
Tpe3 tespyapu 2017 ron. ¢ sauneicHa 3a JOKTOPAHT Ha CaMOCTOATCIHA MOATOTOBKA KbM KaTCApa
. TCOpHA Ha cnopTa®, KbM npodecHonanHo Hanpabnenue 7.6. Crnopt, HayyHa cneunananocT, “Tcopus
# MCTOZONIOTHS Hi CIOPTHATA Hayka™. T npuTcIKaBa YMCHHS BBPXY OPraHH3alMs H KOOPAHHAIIMA Ha
dYHKUHOHAIHK M3chicABaHus B NaGopaTopHH M TEPCHHH yCIoBls, paboTa CbC CHCTCMHU codTycpy U
CrCUMAIN3NPaHa HayYHa anapaTtypa. Bnanec nobpe aHrIMiCKH C3HK.

2. TIpeacTapAxe RA AUCCPTAUMOHNMA TPYI

JIncepTauHOHHUAT TPYA € CTPYKTYpUpaH 1o obionpretus moaen B obem ot 118 cTpannuy u
ChABKA YBOA, TPH OCHOBHM INIABH, M3BOAM, Npcnopbku M Gubnuorpadus, xosro obxsauia 26
AKTCPATYPHH M3TOMHHUH Ha Kupunuua ¥ 162 wa natununa, 19 tabmnuuu u 17 durypw, onucanu B
CMUCBUM, KAKTO W CNHCHK HA M3MON3BAHH CHKPALICHHA.

A3 cumTam, u¢ TCMAaTHKaTa Ha JAHcepraunsTa Ha bopucnasa IletpoBa € H3KIMOYHTCAHO
aKTyajiHa, 3aUI0TO ChbilecTBYBa HeobxomuMMocT Aa OblatT  BHCAPCHH MCTOAHYHH MOAXOAH 33
OLICHABAHC HA JCNLT Ha acpobHHTC W Ha aHacpoOHHTE EHEprooCHrypsBalld CHCTCMH MpH
(h)YHKUHOHAIHH M3CNC/BAHHA Ha CIOPTHCTH, KATO OCHOBA 33 OLICHABAHC Ha TPCHHPOBBYHMA Npolicc.
Te Guxa NOANOMOrHANH CeJleKUMATa W itoybopa NpH MIAIH ChCTelaTenH. Tasu NepciekTiBa, KoATo
MOXE 1a Ce¢ [OCTUI'HE Karo C€ ChUeTalT NoKa3areM Ha JHINAHETO C I110Ka’zaTelH  Ha
cynpaMakcHManeH aHaepobeH Tect, e INpelctaBeHa OT JOKTOPAHTKATA HAKPaTKO B YBOJd, KOMHTO
HAacOYBa KbM TEMATHKATA HA JMCEPTALMATA.

B riaBa nbpBa € M3NOKeH JUTepaTYpHHA o030p, B KoiiTo B 6 OCHOBHH TOYKH ca
aHanu3HpaHK JaHHH, TACHO CRBP3aHH ¢ palpaboTBaHaTa TeMa, KaTo Ca MOAKPENEHH C KNACHYECKH H
CLBpPEMEHHH, HAYYHH H METOJIMYHH, JNUTEpaTypHH H3TOYHMLUN. B Touka mwpBa ce npeacrapsar
EHEProjlOCTaBALINTE CHCTEMM npH (M3nuecko HaToBapraHe. Te ca NpHUpYXeHH OT AKTYaNHH
JIMTEPATYPHH HAHHH 3a 3amacHTe Ha EHepruiiHuTe cybcTpaTH, TAXHATA KIETBYHA JIOKAIW3AUMA,
BPEMETO 33 KOETO Ce M3UEpBaT [IPH YCHACHO MYCKYJIHO ChKPALLEHHE, KaKTo ¥ (ha3HTe Ha W3UEpMBaHe
¥ KHHETHKATa HA BbL3CTAHOBABaHE HA KpeaTHH(poc(ATHATA CHCTeMA, KATO KIIOHOBA NpH pelula
cnoproBe. B nonofen aHaAHTHYeH CTHN ca npeAcTaBedy H: (1) apryMeHTH 3a HeofXOOHMOCTTa OT
KOHTPON Ha TPEeHUPOBBYHHA npouec, (2) cneuudwukaTa Ha EHEProOCHIYpABIHETO TPH
CYNpamMakCHMalHH HaTOBAPBaHHA C Pa3fiHYHA NPOABKHTENHOCT ¥ PONATa HA CKOPOCTTA KaTo MApKa



32 Obp3HHA, KAKTO M BPBL3KATA MM C TPEHHPOBLYHHTC MCTOAH 3a pa3BHMBaHe Ha Obp3MHA WAH
H3IPBKIIHBOCT KBM BHCOKH CKOPOCTH; (3) eBontouusTa B pazpaboTBaHeTo Ha TECTOBE 3a OLCHABAaHE
Ha a’acpoOCH KAMaLMTCT, KPUTCPHMTC HA KOMTO OTFOBapA CTaHAapTH3upaHua Wingate anaepobeH
reet (WANT), KakTO H NPOTHBOPCYHATA B NOCTLIHATA NUTEPATYpa, OTHOCHO CHEProOCHIYpsBaHCTO
MpH M3TLAHCHHCTO HA TecTa; H (4) BH3MOKHOCTHTE 33 MPOCHEIABAHC HA y4acTHETO Ha acpobHaTa
€HepruiiHa CHCTEMa M HEChCTOATENHOCTTa Ha oOLONPHETH TEOPETHHHH [OCTAHOBKH 3a Oaenama
adanmayus Ha aepobiama cucnmema. AHANIN3LT Ha JIMTEPATYPHH JAHHH B NOcNelHaTa Touka 1.6, Ha
rjaBa IbpBa ¢ MHOro noOpa apryMeHTauusa 3a HeoGXomHMMocTTa OT paspaboTBaHeTo Ha TO3H
OHMCEepTaUMOHEH TpyA. B Hea e MMCKYTHPaH TNapameTbpa MaKCUMAreH akysMyaupan Kuciopooen
Oechuyum, MAQJL, kato 37aTeH CTAHOApT 3a OnpefelissHe Ha aHaepoOeH KamauMTeT M MHOTO
THPHEAHBO ¢a HAIOXeEHH (DAKTH B AOCTBLIIHATA JIHTEPATYPa, KOHTO KPUTHKYBAT H3MNOA3BaHHTE JO Cera
MeToRH. KpUTHUHHMSAT aHANM3 ce OTHACAT B Hali-roniAMa cTened jlo MetoanrT Ha Medbo w curp. 3a
onpeaenste Ha MAOQOJ upe3 cepHs oT GaraHWs ¢ HapacTBalla CKOPOCTH, FeHepHpaHe Ha JIHHeiiHa
3aBHCHMOCT Mexny ckopoctTra w VO2 # ekcTpanonauMs Ha JaHHUTE KbM CYNpaMaKCHManHi
WHTEH3WBHOCTH Ha pabora. ChuuaT MeTol € NMpeACTaBeH H B NOCNEIHOTO W3NJaHHE HAa PbKOBOJCTBO
no dwsnonorus na ¢$uanYeckoTo Hatosaprane ot 2009 roa., M ce npenopbuyBa OT eBporielickaTa
KOJIETHA N0 CHOPTHH Hayku. (Kinanthropometry and Exercise. Physiology Laboratory Manual (Tests,
procedures and data, 3" Edition). Volume 2: Physiology. Roger Eston and Thomas Reilly (Eds),
Routledge, London and New York, 2009).

PafoTHaTa xunoTe3a B kpasd Ha oO3opa e GopMyNHpaHa KOPEKTHO KaTo NpEANookeHHe, e
HATHYHETO Ha TPOMEHH BHR  R3AUMOOTHOIUIEHHATA MekAy aepobHoTO M aHaepobio
eneproocHrypssaie npu usnennenue na WANT e nundopmaTHBHO W MOXE epeKTHBHO fla KONITPONHpa
diaktopH Ha CIOPTHOTO NOCTHKEHHE, TPEHHPOBBUHHA edekT H noadopa n cenekuHATa B CriopTa,

T'nasa BTopa e o3arnarena: Llen u 3agaum, opranu3auust H MeTOAMKA Ha W3caeaBaHeTo, B
Hest: (1) Llenta u 3agmauute ca scHo dopMynupaHH M creapar oT paborHata xunotesa; (2) Tlpn
GopMYIIHpPaHETO Ha NpeaMETHT HA WiCheABAHe HE ce CNoMeHapaT [Jokazamenume 3a nposepka na
OTHOCHTCIIHHA [AJ1 Ha JABCTC CHCPTHAHH CHCTEMH, KBM KOMTO NPHHAMICKAT H BHCAPCHHTC HOBH
¢du3nonornuny nokasarend. OGCKTHT Ha M3CACABAHETO ¢ 3aBOANHPaH 3aJ ,,Y CTAHOBEHHTC CTORHOCTH
34 OTHOCHMTCIHOTO Y4acTHe Ha acpo0GHaTa M aHacpoOHa €HeprHilHH CHCTEMH, KOCTO KaszaHo mo-
aupekTHo ¢ OUCHABAHETO HAa OTHOCHTCITHOTO Y4acTHe Ha ABETC CHCPruiHU cHcTeMH. Bnnpexu uc
thopmynupadero Ha obekTa W npeaMera ¢ MOGHMHA CHOp HA CHOPTHUTC NCAAro3d, CYHTaM, 4c
NPCACTABCHHUTE, MaKap W NO-HHOMPCKTHH (OPMYNHpOBKH, ca npHemnusy; (3) JlokropasTkaTa cc ¢
choOpasuiia ¢ NpcnopbKUTE OT NPCABAPHTCITHATA 3alINTATA M € NPCACTABWIIA NIO-IIBIHO OMHCAHKE Hi
M3CIICHBAHMUTE JIHLA W OpraHMsauMsaTa Ha wicnenpauero. IIpasu BnewaTnenue roncmusar Opoit Ha
ChCTE3ATCIIMTE, BKIIOYCHH B CKCMCPHMCHTAJIHMTC CECHH, 3al KOMTO CTOM HamperHat Tpya 3a
OpraHW3auMa M NpOoBCKIAHC HA H3CAcABaHMATA, paboTa ¢ BHCOKOTEXHOJNOIMYHM AMAPATYPHH
CHCTCMH, KOOpPAMHALMA Ha AKTHBHOCTHTC Ha ckuna M np. Jluncata Ha paspcuieHMe OT CTHUHA
KOMMCHS HE MOXC Jia cC ThJKyBa Kato cnaboct, 3al10To ¢ HepetueH npobnem B Bunarapus H xkacac
HOYTH BCHYKH HCMCAWLMHCKH, 00pa3oBaTeNlHH MHCTHTYUHH, KOMTO NPOBCKIAAT CKCNICPHMCHTANHH
HicnenBaHua ¢ Xopa. Moxe sa cc uMa npeasui obaye, 4e PLKONHMCH B HAYYHH CITHCAHHA C MMIAKT
dakTop, Npv KOKTO JHNCBAT JAHHH 32 0J0DpPEHO pa3pellieHHe OT eTHHHA KOMHCHA, YECTO Ca MOTHB 32
oTXBLpNUAHE, Apeau na Obaar obexr Ha peuenzupane; (4) Meroaute Ha u3cnejsaue, ca jobpe
onucaHu U cTpykTypupaHu. HipaGoTsaHeTo Ha AIOMETPUHMHO CKATHPAUIMTE EKCIOHEHTH M BCHUKY
CTBIKH H2 METONA Ca JETaiinHO MpelcTaBeHH B ChIara MOATOYKA, CHIMIACHO TpelBApPHTENHHTE
NpenoprKH H WIIOCTPHPaT  YMEHUs Ha JOKTOPaHTKAaTa BhpXy MaTEMaTH4YeCKo MOoJenupaHe.
[lpenctaBeH ¢ H METOALT 33 [ENEHACOYEHO TPEHMpaHE HAa CKOPOCTHA H3APBKIHBOCT IIPH
nicneasanute (pyrbonncty. [pu onucaHueTo Ha MAKCHMANHHUTE CTHIIANOBHAHN TECTOBE 10 OTKA3 3a
oLpEEliAHEe Ha MaKCHManHaTa KuciopofHa Koncymauus (VO,max), 110COUEHHAT ENEKTPOKAPUHO-
rpaickd KOHTpo), € nobpe na Objie HapHuaH MeduyuNcKu 1tad30p, KOWTO CBUIO € 3aAbIBKHTENHO
H3HCKBAHE NpH TecToBe N0 oTka3; (5) Ot onucanneTo Ha WANT cnieia, 4e TOH € NpoBENEH MHOTO
rPUKIMBO M MPeMIHO ChC CNEUHANHIUPAH 32 HErOo MOJIEN BENOEpProMeTbp. ToBa No3BosiABa Ja ce
NOMIBA CHCTEMEH COTYEp 3a PErHCTPauMs HA EPrOMETPHYHHTE MOoKa3aTenH 3a BeAka cekynaa; (6)
MoapoBHo H SCHO ¢ OMHCAHMETO Ha HOBMA METOJ 3a ONpelleNaHe Ha JIENBT Ha aepobHoTo U
aHaepoGHOTO EHEProOCHTYPSBAHE NPH U3MBIHEHHETO Ha CYNMpPaMakCHMANHUS TECT M napalielHa
perucrpauus va VO2. Tlpunoxken € nmpIMepeH NPOTOKON, Ype3 KOHTO Ce M3ACHABRA anTOpPHTHMA 32
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HIBEHAHC M H3UMCNSBAHE HA JOMBAHHTCIAHUTE (PUIHONOTHYHHM TOKA3aTCAH M NPCBPLIAHETO Ha
BATOBETE B TEXHUA KHCIOpPOAeH eKBHBaJeHT. ToBa npeanosara Bb3MOXKHOCTH 32 JIECHO
BL3NPOH3BCIKAAHC M PYTHHHO NPHUIOXKCHHC H HECBMHEHO LIC NPCAM3BHKA MHTCPCCA HA CNCLMATHCTH
1O CNOpTHA hH3HONOrHA, CIOPTHA OGHOXHMHA W CIOPTHA TPEHHPOBKA.

InaBa TpeTa Ha QUCCPTALHOHHHA TPYX, o3arnaBeHa Pe3yJraTv u ananans, cuahpia JABC
noarnasu. B nbpeara, o3zarnasena 3./, Xapaxmepucmuxa na u3cnedsanume Iuya u NOCHUSHAMUME
om msx pesyimamu npu usnvanenue Ha WAnT, ca npencTaBeHH H aHAIH3IMPAHH Pe3yNTATH OT ABETE
H3CNEOBaHH TPYNMH Miajgu ckcredatend no ¢yrbon (n=29) m OGacketbon (n=25) Bepxy: (l)
AHTPOMOMETPHYHH [OKa3aTelld H JaHHK 33 aepobeH KamalMTeT H MaKCHMAallHa CbpJAEYHA 4YECTOTA,
PErHCTPHPAHK C MAKCHMAJIEH TECT A0 OTKa3; JAOKTOPAaHTKATa KOMIIETEHTHO AHANIW3HpA JAHHHTE,
LHTHPAHKH H3CNENBAHHA BbPXY EHEPTOOCHTYDSBAHETO M JBMTaTeNHHTE KauecTBa Ha (yTOONHCTH M
BackerBonucty; (2) nokazatrenu ot nposeseHna 30-cexynnen WAnNT — obobuienn ca navnu ot 44
Tecta tipH dyT6omucT u 42 tecta or GackerGomucti; H (3) 7 HOBM (hU3HONOTHYHH TTOKA3aTENM,
reHepHpaHH upe3 mapanenHa peructpauus Ha VO2. B kpas Ha Tasu MoArnasa ca MpencTaBeHH
OCpPEeAHEHH CTOHHOCTH 3a eproMerpHunHuTe W (QHIHONOTWYHH mMoka3aTenu oT 86 nposelieHH
arnaepobur Tectose Npu 54 chcresarteny. PasrpanHuaBaHeTo Ha JReABT Ha JBETE eHEProJoCTaBAlIN
CHCTEMH, 4pe3 HOBHTE (PH3KONOTHYHH NMOKAalaTelH, € MO3BOAWIO0 Ha JOKTOPAHTKATA Ja MpeacTaBH
JIoKa3aTeNcTBa 33 CTereHTa Ha aepoOHOTO €HEPrOOCHTYpABAHE MO BpeMe HA pedepeHTel TecT 3a
anaepoGen kanannTer. YcraHoseto e, ve: - VO, cen 20-raTa cekyHaa Ha Tecta nobmmxasa 90% ot
VQsmax; u - 36,1% ot peanmiupanata MomHocT 3a 305 cynpaMaKCHMallHO YCWIHE ¢ OCHTYpeHa oT
anaepobnna MeTabonu3sM.

Karo xputHunu Genexku KbM Tasuw noArnasa Gux nperopbuana: - ja ce wibarsa npencra-
BANETO HA AN H CHINH JaHHH B rpaduuel 1 TabnHueH BHI, - fa ce UNTHPAT B CKOOH u3non3Banute
CTATHCTHYECKH TecToBe MpH oOCbikaaHe Ha PasfHyHA MeXIY CPEAHH BEHUMHH, H A Ce TIOCOYBa
HMBOTO Ha 3HAYHMOCT; TasH HHAOPMALHA MOXKe Ja Ce OTPa3H U B TabnHUWTe W/UAH rpaduKHTE.

KuM BTOpaTa noarnapa Ha Peayntatu M aHanus, o3arnaseda: 3.2. Brnusnue na cnopmnama
MPENUPOBKA  GHPXY  EPZOMEmpUNMUINE  ROKA3QMERN U gIquMOomnowenusma  Medncoy
enepzoocuzyprReaigume cucmemu npu usnwianenue na WAnT, e npelcraseHa NHHAMHKATa B
NOKASATCINTC MNpPH  JIOHTHTYAHHANHOTO W3cnegBaHc Ha (yrfonancture w  Gackerbommuctute,
PC3yJITATHTE OT PAa3MIMPCHOTO MPHIOKCHHC HA HOBUTE (H)H3HONOrHYHHU MOKA3ATCAN H PC3YNTaTHTC OT
ANOMETPHYHOTO CKANMpaHe Ha nokasatenure ot WANT. Ilpu cpaBauTentioro MicieaBaHC Ha
¢yTOONMCTHTE, NPOBCACHO JABYKpaTHO — B HAyajloTO Ha MOATOTBMTCIHMS I[CPHOA M CNich
creuyanM3Npanil TPCHHPOBLYHA NporpaMa, ¢ NOKa3aHO: - HapacTBade Ha VO2max, 3ama3saHc Ha
HRmax u noBullicHHC Ha NUKOBATA ¥ OCPCAHEHara aHaepoOHa MOLHOCT, MPH 3aNa3CHO HUBO Ha
aHacpoGHa ymopa. ITpM H3HONOrHYHHTC MOKA3ATCAM Clel 3-MeCeuHMs NCPHOJ HA MOAroTOBKa CC
HabnmonaBa AOCTOBEPHO NOBULIARAHE HA CTOHHOCTHTE, € H3KMIOYCHHE HA KUCAIOPOAHHA CKCLICC, KOCTO
JIOKd43Ba NO-TONSAMOTO Y4YacTHC Ha aHacpoOHus Mecrabonn3bM. TIPOMEHCHHTC B3AHMOOTHOLICHHS
MCHCIY ABCTC CHCTEMH ¢C BH3yatM3upar ¢ (urypa 7, Ha KOATO € OKa3aHO HapacTBAHETO Ha
KHCTOPOAHHMS Jc(hHLIMT NpH BTOPOTO H3MepBaHe 10 19-Ta cekyHaa Ha TecTa; U (hurypa 8 na xostTo ¢
NpeACTARCHO 3aKbCHEHUETO B WINNAUAHCTO Ha KucnopoaHus Achuumt. Tesn pesyntati ca ofexT Ha
MHOT'0 CLILPKATEHO H KOMMETEeHTHO oBCHkAaHe ¢ MO30BABAHE BBPXY H3CNE[BAHHS M aHAIH3 Ha
B3aMMOOTHOLICHHATa HAa JBETE €HEproaocrasaly cucremu npu dyrbomucrn B Gunirapeku M
yyxaecTpaHHM HW3TouHuuM. JlokasaHW ca W BHCOKM KOPEAAUHOHHM 3aBHCHMOCTH MEXIy
eproMerpuuHHTe nokasarenu PP u AP ¢ VO2 3a 30-Te cekyHAH Ha TECTa, € KMCIOPOIHHA Ae(HUNT H
¢ T.Hap. aHaepoOHO M3paGoTeHH BaTOBe. YMepeHH KOpenauMH ¢ aepoOHHA KamauuTeT W C
OTHOMIEHHETO KMCAOPOIeH AedHIMT/eKCLEeC, ChLIC Ca YCTaHOBEHH H aHANH3HPaHH.

B cbliata noArnaBa ca OMHCAHH W AHAJNM3WPAHKW B OTAENHA TMOATOMKA JAAHHRTE OT
A¥HAMHMKaTa B llapaMeTpHTe, MIMEPEHH NpH H3cneaBaHusTa BupXy Oackerbonmncrure. Tpu Tesm
M3CJIEBAHHSA CA IOKA3aHH AHAIOTHYHM TEeHAEHUMY C Te3n npu GyTOONHMCTHTE, KAKTO H nojobHa
YYBCTBHTENHOCT Ha (M3HONOTHYHWTE [APAMETPM 3@ YCTAHOBABAHC Ha IMPOMEHHTE BbB
B3aMMOOTHOILIEHHATA MEXKY ABETe HeProOCHTYpABaniM cicTeMH. [losyuenuTe pe3ynTaTH MOKaigar,
ue MpeNIOKEHHAT METOHA 32 pasuiupeH (HIHONOTHYEH AHAJH3 HA JAHHHTE OT M3IIBIHCHHETO Ha
WAnNT nossonssa fa ce W3CNEABAT B3aWMOOTHOLUEHHATa MEKHAY CHCTEMHTE, KOHWTO YMacTBAT B
eHepruiinoTo ocurypsaraHe Ha pafoTaTa Ha CHOPTHCTAa W Jia CE pa3sKpHBAT JHCKPETHH TTPOMEHH KaTo



pe3yjaTaT OT onpejencHa TPeHHPORLYHA nporpama. Toea noTeLp:xkAaBa dopmyawpanara B
AUCEPTALHOHIINA TPYA paboTHa xHnoTe3a.

B Touka 3.2.3 Buimowcnocmu 3a pazuupenc npuaodcenue Ha npedaazanume
puzuonozuunu noxalantentu ¢ NPCACTABCH CPABHUTENEH aHANH3 HA NAHHH OT ABAMA, UCACHACOUCHO
noabpaHH chCTe3aTeNH OT rpynara Ha ¢(yTOOMMCTHTE CbC CXOXHHM CProMCTPHUHHM MOKA3aTeAW H
paznuuun msnonoryyHH napaMetpd. OT Hero craBatT SCHHM NPEIMMCTBATA HA TIOHE TPH HOBO-
BBBEJEHH NOKA3aTENH U TOBA Ca: - KHCJIOPOAHATa KoHcymauusa B ml/30s, koaTo ce ouakra na Guie
no-Maika NpH NHUA C TO-TONSM aHaepoBeH MOTeHUMal W eBEHTYAJHO NO-TONAM TipoueHT Gemn
MYCKYJIHH BAaKHA; - KuciaopoiHus AedhHuuT B mi/30s, koiiTo ce ouaksa ga 6biie Mo-BHCOK H 12 UMa
MO-roNAMa TPOILIDKHUTENIHOCT B XONA Ha TECTa; M — OTHOILUEHHETO KMCIOPOAEH IEMHLUHUT KbM
KHCIOpOAEH eKclec B %o, KOHTO B KOHKPETHHA Ciytail ce oKka3sa HaH-uyBCTBHTENHHS MapKep 34 Io-
BHCOK aHaepoben xamauuTer. Tean noka3aTencTBa WAIOCTPHPAT TIPHIOKUMOCTTA HA QUIHONOTHYHH
NoKa3aTeny NpH celleKLHs Ha MNAISKH KbM CNOPTHH AHCLMILIMEY criopel cneuudmuraTa Ha TAXHOTO
eHeproocirypssane. To HaTaTBUIHO ONTHMH3MpPaHE HA CPaBHUTENHHTE aHANTH3H MEKAY OTACTHHTE
ChCTE3ATENH Ce MOCTHra B HacTodulaTa pa3paboTka 3pe3 H3UHCIABAHE Ha allOMETPHUHH €KCITOHEHTH H
3aMsna Ha OTIOCHTENHOTO cKanupalie na aannute oT WANT c anomeTphuno ckanupane (Touka 3.2.4.
na "nasa Tpera). [ToHexe xopenanuaTa Mexay anoMETPHYHO CKaJHPAHHTE JAHHH 33 MOLIHOCTTA
TeJlecHaTa Maca KJIOHH KbM Hyna, ca paspaboredd HOpMaTHBH upe3 NEPCEHTHNEH MeTO/ 3a rpynara
ua d¢yréonuctite npH 5 crenewHa ckana. Taka, B cpaBHHTENHa Tafnuua ca TnpejacTaBeHH
TEPCEHTHIIHUTE HOPMaTHBH 3a aOCOMOTHH CTORHOCTH, OTHOCHTENHW CTOHHOCTH H aNOMETPHYHO
ckanupanu cToiirocTH Ha PP, AP u W30 s npu ¢yrbonncrure. TpeauMcTrOTO Ha ANoMeTpHYHOTO
CKaNlMpaie e WIOCTPUpaHo C NpuMep 3a knacHpaneto Ha 12 dyrbonuctu no nocTurnarara or TaX
AP, cnopent ckanupane ¢ abcomornu croiinocty BbB W H Ciopell anoMeTpHuto ckanupannte W
crpsaMo Ternato. TMpuMepsT e npejcTaBed B ABaTa NEpPHOJA OT MOArOTOBKATA HA ChCTE3ATENHTE U
J0Ka3Ba: - HAMMYHETO HA CHLIECTBEHH PA3NHKH B KIACHPAHETO MEXIY ABATA NMOAXO0AA; - HEMATHBHO
RIHAHHWE Ha TErNOTO BBPXY epProMeTpHYHHA pe3yaTaT MnpH kiachpade crnopen abcomoTHHTe
cToiinoct# 3a AP; m — OGnniocTTa Ha aJOMCTPHUHO CRaMpaHHTE NAHHH 34 MOLLHOCTTa JIo
ACHCTRBUTCIIHUTC CHOBHTC RH3MOKHOCTH Ha ChCTe3aTenuTe. Tesn AaHHH ca nyGnukysanyn B Journal
of Applicd Sports Science. Kato kpuTHuHa Genekka kum noarnapa 3.2. 6ux npenopbuana: npu
CpaBHABAHC HA CPCAHM BCIMYHHH d HC CC MpPHIAraT HCNapaMCcTPHYHH TCCTOBCTC, KOMTO CC OTHACAT
Mo KaTeropuiHU NPOMCHIIHBY.

H3ssoan, npenopkku 1 oubauorpadmsa. Hisoante B JHCCPTAUMATA ca TOYHO H JIAKOHHYHO
(GOpPMYAHPAHH H OTPA3ABAT MOCTIKCHHUATA Ha TPYAa. Te M3TBKBAT HAH-BAXHOTO OT AHANHINPAHUTC
PC3YATATH M MPOBCACHUTC M3cicABaHMA. B TAX JoKTopaHTKaTa MpeACTaBsd KaTCrOpHYCH OTrOBOp 3a
H3MBAHEHHCTO HA LEATA HA QHCCPTALMOHHHS TPYI, HA NOCTABEHUTC 3aauH M HA AHCKYTHPAHHMTC B
ob3zopa W B o0cwwaaHcTo peiyntati. B npenopbKHTE c€a OTpPa3cHH MPHIOKHWTC acnCKTH Ha
BHCAPCHHA MCTOA W HHOBaTHBHWTC (PM3NONOFHYHM nokasaTenu. T¢ wic MOANOMOrHAT OLUCHABAHCTO I
noaBopa Ha CLCTE3ATCIM OT Pa3NHYHA Bb3PACT M OICHKATA HA TPCHHPOBBYHM MCTOAM, KAKTO H
paBoTaTa M KOMNCTCHLUMHTE Ha CTOPTHHM MeAarodu, dusnonosu W Guoxumuuu. Bubnnorpadekoro
OIMICAHNC HA LUTHPAHUTC THTCPATYPHH HITOUHHLM € FPHMJIIMBO H3IrOTBEHO, C M3KIIIOUCHHC Ha HAKOH
HETOYHOCTH NPH OMMCAHHETO HA KHHI'H H IOKJIAAH OT KOH(EPEHLHH.

3. Kpornunu GeJ1eskKH B BBIIPOCH.

B Xoma HA HACTOALIATA pelEH3Hs OgXa HanoxeHW KpHTHYHH benexckn. Te He mpomeHaT
IOCTOMHCTBATA W MOCTHXKEHHATA HA JHCEPTALMOHHHA TPYI, KOHTO CBMAECTENCTBA 3a npodecHoHanHa
IpANoCT, 3anbNBGOYEHOCT Ha AHAMU3UTE, YMEHHA 3a paboTa B exum, OOraT eMmHpHYeH ONHT 3a
NPOBEXKAAHE HA EKCAEPHMEHTH ChC CbBPEMEHHH BHCOKOTEXHONOTHYHH AanapatypHH CHCTEMH H
cuctemen codTyep.

Bwnpocn: 1.Jlpu micneasanus ¢ WAnT u perucrpauns Ha VO2, upeld u cnel
TPEHUPORBYEH TEPHOM, YBENHUEHHE OT KOJNKO CeKYHAM 3a (hasata Ha KHCIOPOZHWA AehuUHT no
BpEME HA TECTA MOME Ja CE CUMTA 32 TPCHUPOBBYEH e(eKT M0 OTHOIWIEHHE HA aHaepODHHMS
noTtenuHan?

2. KakBo Moxe J1a e ouakBa 3a CTOHHOCTHTE Ha (u3HONOTHUHHTE nokasatenn npu WAnT
TIPH ENHTHH CHCTE3ATENH TI0 MapaToHCKo GATaHe, T.€. IOKONKO OTHOLIEHHETO KHCIOPOAEH ACHHUNT
K'bM KHUCTIOPOZIEH ekciiec B %o, MOXe /1a olieHaBa acpobHua noTeHunan?



4. Hayuims 1 npiioxng ApHIocH
Hayunn npuocu:

» PaspaBoTed ¢ HOB METO], 32 OLICHABAHE HA JIENBT Ha aHaepo6HOTO 1 acpobHO eHEprooCHTypABAHC
pH H3NhIHEHHETO HA aHacpoOHus Tect Wingate, KOHTO c€ OCHOBABA HA NapaiciHa PerHCTPALIHA
Ha eproMCeTpriHK nokazatend ¥ VO2 M Ha NPEBPBIIAHETO HA CPrOMCTPUYMHMTC CAHHMUHM BbB
BaroBe, W3paborenu 3a 30 ceKyH/IH, B TEXHUS KHCIIOPOJEH EKBUBAJIEHT.

» Ussepenu ca HOBHM (hM3MONOrUUHY NOKAa3aTeNH, KOUTO OUEHABAT OTHOCHTEJIHOTO y4dcTHE Ha IBETE
€HEproaocTasflli CHCTEMH. OT T9X OTHOIIEHHETO KHciopoaeH IlCCbHLlHT KbM KHCIOpPOIEH CKCLEeC
B % ¢ HalH-4yBCTBUTENHHUSA MapKep 3a BUCOK aHaepobeH Kanalurer.

P PaspaGoTeHH ca TepCEeHTHIIHM HOPMATHBH 33 AaNOMETPHYHO CKATHPaHM CTOHHOCTH Ha
eproMeTpy4HH WHAHKATOPY 32 aHaepoOeH MOTEHUMA! NpH aHaepoOHMs TecT Wingate, KOHTO
e/IMMUHHPAT BIIMAHMETO HA TelecHaTa Maca BBPXY mNocTixenueto. Taka ce onTuMu3Mpar
HOPMATHBHTE 3a KNacHPaHe Ha CNOPTHCTHTE,

TIpHJIOKHN HPHIOCH:

P BuBeseHHTE HOBH (hH3HONOMMUHY NOKa3aTenu ca npobupany NpH MnamM cuetesatent no ¢yr6on
n poneiibon ¥ ca NIpEACTABCIY AQKA3ATENICTBA 3a TAXHATa C(bEKTHBIIOCT npH oueHABale Ha
TPEHUPOBBLYHH NPOrpaMy.

» [lpunoxeHdero Ha (GHIHONOTHYHHA aHAIM3 MpPH W3NbjHEHHeTo Ha WANT naBa AOWBJIHHTENHH
BHIMOYKHOCTH 3a KOHTPON W YNpaBieHHe Ha TPEHHPOBBUHHA NMPOUEC M MOXKE Aa MOCIHYKH KaTo
o0eKTHREH KpuTepuit mpu noabop 1 ceslekUUd Ha MITALH ChCTe3aTel.

5. Onenka na nyGanxkatunte 1 apTopedepara

JoxTopalTkaTa e IpeACTaBHNa jiBe MyOAWKalMu B ciuckka. B nbpeata ot 2018 roauna, T4 €
camocrosTenen astop. [TyGnukauuaTa ¢ TemaTH4HO 06BEp3aHa ¢ IHCEPTALHATA H CHABPKE HACTH OT
Hes, CBLP3aHH ¢ 0KA3ATENCTBATA 33 AMHEApH3aLHS TIPH ANOMETPHYHOTO CKATHPAHE W NMOCTIENBAILOTO
paspaGoTBaHe Ha HopMaTHBH npu dyr6oHcTH. Bropara, B cbaBTOPCTBO, CUIO TEMATHYHO CBBP3aHA
C IMCCPTAUMATA, CbALPKA MIMCPBAHC M aHANM3 HA KIACHYCCKHTE CPFOMCTPHYHH [1OKA3aTCH Ha
WAnNT npu ouchssasc Ha ¢yTGOAMCTH B XOJ2 Ha TOMHIIHUA WM TPCHHPOBBYCH UMKLA. Teau
yGMUKALMH YOBICTBOPABAT MUHUMANHKTe uancksanus 3a OHC ,noxrop”, cermacio 3PACPS or
04.05 2018 r. v TIpaBMIHMKBT 3a HCTOBOTO MPHIIATAHE.

AsTopediepaThbT 0Tpa3sBa KOPCKTHO ChALMKAHHCTO HA THCCPTALMOHHMSA TPYA M ¢ 0hOpMCH
CHITIACHO M3HCKBAHMATA,
3AKJIIOYEHMUE: TpcacraseHusT Auceprausionen Tpys Ha bopucnasa Koctammnosa Tletposa c

OpHIHMHANHA W3cRenoBaTencka paspaboTka, B PE3YNTAT HAa KOATO € Ch3faneH W mpobupan npH
CHCTEIATENR OT PAsAMYHY AUCLMILIHHH HHOBATHBCH MCTOJ 33 OLICHABAHE HA JCNLT Ha aHaepobHOTO
¥ acpobHO SHEproocHrypsBaHC NPH M3NbAHEHHE HAa cynpamakchmanen Wingale TecT W Napanensa
PCTUCTpALMA HD KMCIOPOAHA KOHCYMAuMs. JiucepTauMOHHMAT TpyA oforarsBa TCOpHATA M
NPAKTHKATA TIPH OLUCHABAHC M KOHTPOAa HAa TPCHUPOBBYHHMA mnpouec, nojitomara noabopa u
CENCKLHATA HA MJagH CLCTE3AaTCIH upe3 BhBexaaHe Ha QwsxonoruuHo-Sa3Wpanu OKA3aTCIn M
Cb3/1aBa TO-HANEHAHH HOPMATHBH MpPH OLCHABAHE Ha aHacpobHHA moTenuuan. LucepTaunOHHUAT
TPyl W OpHIOKeHHTe ny6nukaiuu HAMLIAO OTTOBAPAT HAa W3HCKBAHWATA 32 IPHCHKIAHE HA
obpazoBaTesnHaTa ¥ HaydHa CTeneH ,,okTop” B ofnactra Ha TeopHsaTa H METOJIONOFHSA Ha CMIOPTHATA
Hayka, kuM lipodecuoHanto Hanpasnenre 7.6. Cnopr. C yBeneHocT JaBaM MOATA NOJIOKHTE/INA
OLleHKa W NpeaaraM Ha wieHoBeTe Ha HayuHoto xypH npu HCA “Bacun Jlescku™ na najar ceos
0JI0KNUTEIeH BOT 3a NPUCHKIAHE Ha 06pa3oBaTeNHaTa U Hay4yHaTa cTeneH “aoktop” na bopucnaga
Kocranuuoera Iletposa.

PeleH3eHT: ccccivisvienesnnnancnccnnes
/mpo¢. Hesena Ientesa, yoxrop/
Jdara: 12.03.2019
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Professional Field: 7.6. Sports.

I present the review, according o the Act for the Development of the Academic Staff in the Republic of
Bulgaria, as a member of the Scientific Jury, according to Order No. 228/01.03.2019 of the Rector of the NSA
Prof. Pencho Geshev, PhD, and decision of the first meeting of the Scientific Jury.

1. Biographical data for PhD student.

Borislava Kostadinova Petrova was born in 1979. She graduated bachelor degree from the
Coaching Faculty of the National Sports Academy "Vassil Levski" in 2002 and has obtained a
postgraduate qualification in the Faculty of Kinesitherapy, Tourism and Sports Animation. In 2016,
she defends her Masters Degree in Adapted Physical Activity at the NSA, Coaching Faculty. From
2014 until now, Borislava Petrova is appointed as an expert - work with scientific equipment, at the
National Sports Academy. In Fcbruary 2017, she was assigned to a doctoral degrec with self-
proposed preparation in the Department of Sports Theory, to the professional field 7.6. Sports,
scientific specialty, "Theory and Methodology of Sports Science”. She has skills in organization and
coordination of functional research in laboratory and field conditions, work with system software and
specialized scientific cquipment. She speaks English well.

2. Presentation of the dissertation

Dissertation is structured according to the commonly used model in a volume of 118 pages and
contains an introduction, threc main chapters, conclusions, recommendations and a bibliography
covering 26 literary sources in Cyrillic and 162 in Latin, 19 tables and 17 figures in lists, as well as list
of abbreviations used.

I consider that the timeliness of Borislava Petrova's dissertation is extremely relevant, because there is
a need to implementing a methodological approaches to assessing the ratio between aerobic and
anaerobic energy systems in functional athletes' research as a basis for assessing the training process.
They would support the recruitment and selection for young athletes. This perspective, which can be
achieved by combining breathing parameters with supramaximal anaerobic test, is presented by the
Ph.D. student briefly in the introduction, which focuses on the timeliness of the dissertation.

In Chapter One is presented the literature review, in which six main points are analyzed data closely
related to the theme developed, supported by classical and contemporary scientific and methodological
literary sources. At the first point, energy supply systems are presented under physical load. They are
accompanied by up-to-date literature on the energy substrate stocks, their cell localization, the time
they spend on hard muscle contractions, and the phases of depletion and the kinetics of creatine
phosphate recovery as key to a number of sports. In such an analytical style are also presented: (1)
arguments about the need to control the training process; (2) the specificity of energy supply at
suprammaximal loads of varying duration and the role of velocity as a measure of speed, as well as
their relationship with the training methods for developing speed or endurance to high speeds; (3) the
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cvolution in the development of anacrobic capacity assessment tests, the criteria of which are the
standardized Wingate Anaerobic Test (WAnT), as well as the contradictions in the pertinent literature
on the cnergy performance of the test; and (4) the possibilities for tracking the involvement of acrobic
cnergy system and the insolvency of commonly accepted thcoretical formulations for the slow
adaptation of the aerobic system. The analysis of literary data in the last point 1.6. of the first chapter
is a very good argument for the need to develop this dissertation work. It discusses the Maximum
Accumulated Oxygen Deficit parameter, the MAOD as the gold standard for determining anaerobic
capacity, and many patiently exposed facts in pertinent literature that criticize the methods used so far.
Critical analysis is most relevant to the method of Medbo et al. to determine MAOD through a series
of runs with increasing speeds, generating a linear relationship between speed and VO2, and
extrapolating the data to supramaximal intensity. The same method is presented in the latest edition of
Physiology Manual of Physical Exercise 2009, and is recommended by the European College of
Sports Science. {Kinanthropometry and Exercise, Physiology Laboratory Manual (Tests, Procedures and
Data, 3rd Edition), Volume 2: Physiology, Roger Eston and Thomas Reilly (Eds), Routledge, London and New
York, 2009).

The working hypothesis at the end of the review is correctly formulated as a suggestion that the
existence of changes in the relationship between aerobic and anaercbic energy supplementation in the
anaerobic Wingate test is informative and can effectively control factors of sports performance and
achievement, sports training and recruitment and selection in sport.

Chapter Two is titled: Aim and tasks, organization and methodology of the study. In it: (1) The aim
and tasks are clearly formulated and follow from the working hypothesis; (2) In the formulation of the
subject of the study there is no mention of the Indicators for checking the relative value of the two
energy svstems to which the new physiological indicators belong. The object of the study is wrapped
behind the "Established Values for the Relative Participation of Aerobic and Anaerobic Energy
Systems" which, more directly is: Evaluation of the Relative Participation of the Two Energy Systems.
Although the formulation of the object and subject matter is the favorite dispute of sports pedagogucs,
1 believe that the presented, albeit more indirect, formulations are acceptable; (3) The PhD student has
complicd with the reccommendations during the preliminary defense and has provided a morc complete
description of the tested persons and the organization of the study. It is worth noting that the large
number of athletes involved in the cxperimental sessions behind which there is a lot of work to
organize and conduct research, work with high-tech hardware systems, coordination of tcam activitics,
etc. Lack of permission by an cthics committee could not be interpreted as weakness, because it is an
unresolved problem in Bulgaria and concerns almost all non-medical, cducational institutions
conducting cxperimental research with people, However, it may be borne in mind, that manuscripts in
impact-related  scientific journals, wherc there is no evidence of approved cthics committec
permission, are often grounds for rejection before being reviewed; (4) The methods of investigation
are well described and structured. The production of allometric scaling exponents and all the steps of
the method arc detailed in the same paragraph, according to the preliminary recommendations and
illustrate the doctoral skills in mathematical modeling. Also presented is the method of purposcful
training of speed endurance in the studied football players. When describing the maximum step tests to
exhaustion to determine the maximum oxygen consumption (VO2max), said electrocardiographic
control should be called medical supervision, which is also an obligatory requirement for tests to
exhaustion; (5) From the description of the WAnNT follows that it was carried out very carefully and
precisely by a veloergometer, specialized for this test. This allows the use of system software to
register the ergometric indicators for every second; (6) The description of the new method for
determining the proportion of aerobic and anaerobic energy supply in the implementation of the
supramaximal test and parallel registration of VO2 is detailed and clear. An exemplary protocol is
used to clarify the algorithm for extracting and calculating the additional physiological parameters and
converting the watts into their oxygen equivalent. This implies easy reproduction and routine
application and will undoubtedly provoke the interest of sports physiology, sports biochemistry and
sports training specialists.

Chapter Three of the dissertation, titled Results and Analysis, contains two subtitles. In the first,
titled 3.1. Characteristics of the persons surveyed and the results achieved by WAnT, are presented
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and analyzed results of the two groups of young football players (n = 29) and basketball players (n =
25) on: (1) anthropometric parameters, aerobic capacity and maximum heart rate, recorded with
maximal treadmill test to exhaustion; the PhD student analyzed the data competentl, quoting studies
on the energy and motor skills of football players and basketball players; (2) indicators of the 30-
second WANT - 44 test scores for footballers and 42 basketball players; and (3) 7 new physiological
parameters generaled by parallel VO2 registration. At the end of this subtile are presented the mean
values for ergometric and physiological indicators of 86 conducted anacrobic tests in 54 athletes.
Distinguishing the share of the two energy supply systems through new physiological parameters has
aliowed the PhD student to provide evidence of the degree of aerobic energy supply during a reference
anaerobic capacity test. It was found that: - VO2, after the 20 second of the test, approaches 90% of
VO2max; and - 36.1% of the power output for 30 seconds of supramaximal effort is provided by
anaerobic metabolism,

As critical remarks to this subheading, I would recommend: - to avoid presenting the same data in
graphical and tabular form; - to quote in the brackets the statistical tests used to discuss differences
between mean values and to indicate the level of significance; this information may also be pointed
out in the tables and / or graphs.

To the second sub-heading of Results and Analysis entitled: 3.2. The impact of sport training on the
ergometric performances and the relationship between the energy supply systems in WAnT
implementation, is represented by the dynamics in the indicators for the longitudinal study of the
football and the basketball players, the results of the extended application of the new physiological
indicators and the results of the allometric scaling of the WART indicators. In the comparative study of
the football players carried out twice - at the beginning of the preparatory period and after a
specialized training program, it was proved: - increase of VO2max, preservation of HRmax and
increase of peak and average anaerobic power, with a preserved level of anaerobic fatigue. In the
physiological indicators, after the 5-month period of sport training, there is a significant increase of
the values, with the exception of the oxygen excess, which proves the greater participation of the
anacrobic metabolism. The changed relationship between the two systems is visualized with Figure 7,
showing the incrcase in oxygen deficit in the second measurement to the 19th sccond of the test; and
with Figure 8 shows the delay in the payment of oxygen deficiency. These results are subject to a very
mecaningful and competent discussion with reference to studies in Bulgarian and forcign sources and
analyzes of the relations between the two cnergy supply systems in football playcrs. Also high
correlation relationships between the ergometric parameters PP and AP with VO2 for the 30 seconds
of the test, with the oxygen deficit and the so-called anacrobic watts. Moderate correlations with
acrobic capacity and oxygen deficiency ratio were also detected and analyzed.

In the same subchapter, the dynamics in the parameters measured during the tests on the basketball
players arc described and analyzed in a scparate sub-section. These tests have shown similar trends to
those of footballers and a similar sensitivity of physiological parameters to identify changes in the
relationship between the two energy systems, is observed.

The results obtained show that the proposed method of expanded physiological analysis of WAnNT
implementation data, allows to explore the relationships between systems that participate in the energy
supply of the athlete’s work and to disclose discreet changes as a result of a particular training
program. This confirms the hypothesis formulated in the dissertation thesis.

In point 3.2.3 Possibilities for expanded application of the proposed physiological indicators, is
presented a comparative analysis of data from two, purposefully selected athletes from the group of
football players with similar ergometric parameters and different physiological parameters. The
benefits of at least three newly introduced physiological indicators are clear, and these are: - the
oxygen consumption in ml / 30s, which is expected to be lower in individuals with higher anaerobic
potential and possibly a higher percentage of white muscle fibers; - the oxygen deficiency in ml / 30s,
which is expected to be higher and have a longer duration during the test; and - the ratio of oxygen
deficiency to oxygen excess in %, which in the present case is the most sensitive marker for higher
anaerobic capacity. This evidence illustrates the applicability of physiological indicators in the
selection of youths to sport disciplines according to the specificity of their energy supply.

Further optimization of the comparative analysis among the individual athletes is achieved in the
present study by calculating allometric exponents and replacing the relative scaling of the WAnT data
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with allometric scaling (Section 3.2.4 of Chapter Three). Since, the correlation between allometric
scaled power and body mass data tends to zero, normatives have been developed through a percentile
mcthod for the 5-degrece scale for group of footballers. Thus, in a comparative table arc presented the
percentile norms for absolute values, relative values and allometric- scaled values of PP, AP and W30
s in the football players. The advantage of allometric scaling is illustrated by an example of the 12
football players' rankings on the AP achieved by scaling with absolute values in W and by the
allometric scaled W by weight. The example is presented in both periods of the training of the athletes
and proves: - the existence of significant differences in the classification between the two approaches;
- a negative influence of weight on the ergometric score when ranked according to the absolute values
for AP; and - the closeness of allometric scaled power data to the actual strength ability of the athletes.
These data are published in the Journal of Applied Sports Science.

As a critical note to subchapter 3.2. | would recommend: when comparing averages do not apply
nonparametric tests which concerns categorical variables.

Conclusions, recommendations and bibliography. The conclusions of the dissertation are precisely
and laconically formulated and reflect the achievements of the work. They highlight the most
important of the results analyzed and conducted research. In them, the PhD student presents a
categorical answer for the fulfillment of the aim of the dissertation, the tasks set and the results
analysed in the literature review and in the discussion. The recommendations reflect the applied
aspects of the implemented method and the innovative physiclogical indicators. They will assist in the
evaluation, recruitment and selection of athletes of different ages and the assessment of training
methods as well as the work and competencies of sports pedagogues, physiologists and biochemists.
The bibliographic description of the cited literary sources has been carefully prepared, with the
exception of some inaccuracies in the description of books and conference proceedings or papers.

3. Critical remarks and questions.

Critical remarks were made in the course of this review., They do not change thc merits and
achievements of the dissertation, which testify to professional maturity, depth of analyzes, teamwork
skills, rich empirical experience of conducting experiments with advanced high-tech hardwarc systems
and system software.

Questions:

1. In WART studies and VO2 registration before and after a training period, how many seconds for
the oxygen deficit phase, during the test, can be considered as an anacrobic training cffect ?

2. What can be expected for values of the physiological parameters during WANT in clitc marathon
runners, i.¢. how can the ratio of oxygen deficit to oxygen excess in % , assess the acrobic potential?

4. Scientific and Applied Contributions

Scientific contributions:

P A new method has been developed to assess the proportion of anaerobic and aerobic energy supply
in the implementation of Wingate Anaerobic Test, based on parallel registration of ergomeitric
indicators and VO2 and on the conversion of ergometric units in Watts, made for 30 seconds, into
their oxygen equivalent.

P New physiological indicators have been derived, that assess the relative involvement of both
energy delivery systems. Of these, the ratio of oxygen deficiency to oxygen excess in % is the most
sensitive marker for high anaerobic capacity.

» Percentile-rank norms for allometric scaled values of ergometric anaerobic potential indicators for
Wingate Anaerobic Test have been developed to eliminate the effect of body mass on sport
achievement. This optimizes the norms and ranking scales for athletes.



Applied Contributions:

P The created new physiological indicators, have been tested on young soccers and volleyball
players and evidence of their effectiveness in evaluating their sport training programs, is presented.

P The usc of physiological analysis in the implementation of Wingate Anacrobic Test, provides
additional opportunities for control and management of the sport training process and can scrve as
an objective criterion in the recruitmet and selection of young athletes.

5. Evaluation of the publications and autoreferat.

The PhD student has submitted two publications on the list. In the first of 2018, she is an single author.
The publication is thematically relevant to the dissertation and contains parts of it, related to the
evidence of linearization in allometric scaling and the subsequent development of norms for football
players. The second, in co-authorship, also thematically related to the dissertation, contains the
measurement and analysis of WAnT's classical ergometric parameters when evaluating soccer players
during their annual training cycle. These publications comply the minimal requirements for
educational and scientific degree "Doctor", according to the 3PACPB of 04.05.2018 and its
Implementing Regulations.

The autoreferat of the dissertation, as a dissertation supplement, presents the content of the dissertation
correctly and is designed according to the requirements.

CONCLUSION: The presented dissertation thesis of Borislava Kostadinova Pctrova is an
original rescarch which resulted in the creation of an innovative method for the assessment of
the proportion of anaerobic and acrobic energy in the performance of a supramaximal Wingate
test and parallel registration of oxygen consumption. The dissertation enriches the theory and
practice of evaluating and controlling the sport training process, assists the recruitment and
selection of young athletes by introducing physiologically-based indicators, and creates more
reliable norms and scaling in assessing anaerobic potential. The dissertation work and the
applied publications fully meet the requirements for awarding the educational and scientific
degree "Doctor of philosophy" in the field of “Theory and Methodology of Sports Science”,
Professional field 7.6. Sports. 1 am convinced of my positive assessment and T propose to
the members of the scientific jury at NSA "Vasil Levski" to give their positive vote for
awarding the educational and scientific degree “"Doctor of philosophy” of Borislava
Kostadinova Petrova.
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