PEHLEH3HSA

ot npod. Hopotea CredaHoBa, 1H, Ha AUCEPTAaLMOHHHUA Tpyd Ha Muxaun
Jlio6omupos Muxaitios, foktop, Ha TeMa “KominekcHa cuctema 3a KOHTpPOA Ha

cneuudHryHara paboTocnocoGHOCT B CKANHOTO KaTepeHe” 3a NPUCBhKAAHE Ha

Hay4Harta creneH “JOKTOP HA HAYKHUTE”

M.Muxaiinos, wa 44 roamuu, nonactosiem e [loueHT B HauvoxanHa cnoptHa
akapemus no TeopuAa M MeTOAWKA Ha CNOpTHATa TPEHWpoBKa, kateapa Teopus Ha
cnopta. CpepHo obpasosanve 3aebpwrea B ODpasLos TEXHUKYM MO MEXaHOTEXHWKA,
Cogma (C MHTEH3MBHO MayvaBaHe Ha Hemcku eauk). Cnegea HCA B..Jlesckn’ u ce
aungoMupa xaro 6axansbp no TypUIBM-AIMHHHIBM H MarucTsp 110 ,,CnopT 3a
BHCOKH mocTimikeHus”. Olie no BpeMe HA ClelBaHeTo € XOHOpPyBaH
npenofjasaren no ,TeOpWUA M METOAVKA Ha CNOpTHaTa TperupoBka” v B nepuoaa 2003-
2006 r e floxTopaHT B HauuoHanHa cnopTHa akagemus, kateapa ,Teopus Ha cnopTa”. B
cpok npupobuea obpasoBaTtenHa u Hay4Ha cTenek ,AokTop” no ,Teopusa M MeToauka Ha
h1aM4ecKoTo BL3NUTaHME W CriopTHATa TpeHupoBka (BkN. MeTogwka Ha neuebHara
touakyntypa). Ot 2012r e poueHT B HauvoHanHa cnoptHa akapemus no Teopus w
MeToauKka Ha CNOpTHaTa TPEeHMpOBKa, kateapa Teopua Ha cnopta. Yned e Ha
MeIUUMHCKaTa koMUcus KbM MexayHapoaHaTa (eaepauna no annyHuIbM 1 KatepeHe
(UIAA). CoTpyaHuk B gupekuun KoHTpon u ynpasnexvie Ha CnopTHara NoAroToBKa KbM
MUHMCTEPCTBOTO Ha U3IM4ECKOTO BB3NUTaHWE U CROpTa.

Mpuxaiinos e asrop Ha nag 40 nybdnukaunu. LWTUpaH @ MHOrOKPaTHO B MEXAYHAPOAHN
Hay4HW CRWCaHMA. BOAW W TPEHMPOBBYHM 3aHMMAHWA NO CNOPTHO KATEPEHE W KypcoBe no
annuHU3bLM KbM annuickute knyboae Eaensaiic U MnaHuHew,

JucepTauMOHHUAT TPYA € CTPYKTYpHpaH KaTo MoHorpadus. Bxiousa 121
CTpaHULH JuTepaTypeH 0030p. B 43 cTpaHuuy e npeacTtaBeHa nocrapeHara uel,
KaKTO M EKCMePUMEHTANHHAT MNOAXO[ 3a MOCTHraHeTo . Pesynraty v aHaNH3bT
uM — 75 crpanuud. CnHCBKBT Ha NHTEPaTYPHHTE H3TOYHHUHM ChAbpxka 142

3arjiaBui.

YBoabT oboCcHOBaBa aKTyalHOCTTa Ha pa3paboTeHus Tpyad — CKaJIHOTO
KaTepeHe € BCe OLUEe MaNKo H3yueH, HO CTaBall BCe MNO-NONyNsApeH CropTt,

BKJIIOYEH 3a MbPBH BT B ONUMNHiickaTa nporpama 2020 r.



MHoro yMecTHO nuTepaTypHusit 0030p BK/IOYBA ONHMCaHWE HAa MAaiko
W3BECTHHTE, OPH 3a roJiiMa YacT OT CMOPTHUTE CNELHANNCTH, Pa3HOBHIHOCTH
Ha AMCLUHUIUIMHHTE B CKaJtHOTO KarepeHe, CTHJIOBETe Ha CBODOJAHO Karepewe,
KaKTO ¥ Ha TEPMHHOJIOrUATA, KOATO e Ob/ie H3MoN3BaHa NMPH U3CIeABaHUATA U

aHaM3a Ha NpPOBEXKIAHUTE CKCMEPHUMEHTH.

Hamupam, ve npekaneno noapo®HO € onucaH NpoLEechT Ha CHOPTHa
azganTauysa ¥ BIMSHHETO Ha TPeHUpOBKaTa, (CynepkoMMeHcauus, eqHodaxkropHa
H J1By(akTopHa TeopHs, MIBTHOCT W Np.) cAeld Kato TPYAbT € HacoueH KbM

pa3pa60TBaHe Ha TECTOBE 3a KOHTPOJ Ha& CbCTOAHHETO HA TPEHHPAHOCT.

Iloapo6Ho 1 KOMIIETEHTHO ca pasrieJaHH BCHUKH (aKTOpH, Onpeaessily
CMOPTHHA pe3ynTaT B CKaJIHOTO KaTepeHe: aHTPONOMETPHYHM JaHHH Ha
KarepauuTe, HUBO HAa pa3BUTHEe Ha JBUraTellHHTe KkadyecTBa, ¢u3HHecKa

paboTocnocobHOCT, GYHKLUHOHAIHH Bb3MOKHOCTH.

Kato noaueptaBa BaKHOCTTa Ha KOHTpoja Ha crneudduyHara
paboTtocnocobHocT Ha karepauute , MuxaiinoB cblllo Taka H3TbKBa ciabara
Bp3Ka MeXJAYy H3MOM3BAHHUTE CTAHAAPTHH (YHKUHOHANHHU TECTOBE H CIMOPTHHTE
MOCTHXEHHS B CKAHOTO KaTEpPEHE KAaKTO W Y€ KOHTPONBT Ha TPEHHPaHOCTTa

npu
KaTepayHTe BCe Ollle He € YTBbpAEHa NpaKTHKa.

Taka HeaBycMucneHO e onpefdeneHa UeaTa Ha HayyHTa pa3paboTka, a
HMEHHO, pa3paboTBaHe Ha KOMIUIEKCHA OLEHKA 33 KOHTPON Ha cneungHyHaTa
paborocnocofHocT — ocHoBeH (akTop 3a NOBHILAaBaHe e(pEeKTHBHOCTTa Ha
CMOpTHaTa MNOArOTOBKa Ha KaTtepaynTe. ToBa o3Hauasa pa3paboTBaHe MU
anipobupaHe Ha cucTeMa OT TecTOBe Ha 0a3zaTa Ha Beue ChILECTBYBALUMTE,
OTYHMTAHKH TEXHHTE HENOCTaThUM W Ype3 3a4bi00YEeHH HAyUHHW aHANW3H JOa ce

HaArpaiAaAT H ajanTHpaT KbM cneuu(bmca"ra Ha CKaJIHOTO KaTepeHe.

(RS ]



He ce naemam Jla OLIEHsABAaM MOCTHXKeHWATa Ha Muxaiinos obnacrra Ha
TeopuATa Ha TPEHHPOBKaTa, TEOpHATA Ha TECTHPaHETO B CMOpPTa H
TNMPpUINCKEHHETO HM B KOHKPETHWUA TpPYI. Tosa wue HaMpapAT YBaXacMHTE

CTiellHanucTH B Te3U obnacTH.

bux vckana aa noguepTtas BeLIWHATA, C KOSTO TOH W3M03BA METOAHTE Ha
¢du3nonoruaTa Ha QHU3NUECKHe HATOBApBaHUA 3a Ja 0DOCHOBE Cb3JAAEHUTE OT
Hero TecToBe. BbB BCHUKM Cilyyau TOH cbhyeTaBa M3Cl/ie/iBaHe HA MEXaHHYHHTE
napaMeTpy Ha MpHjiaraHuTe yCHIHA ¢ (PU3HONIOTHUHHUTE, C OIJie]l MpeAd BCHUKO
32 Aa ce OMNpeleNd TeXHWAT MeTtabonuteH npodun. Hosatop e B ONMTHHTE
MOCTAaHOBKH, KaTO afjanTHpa H3Cle[oBaTelicKkaTa anapaTypa KbM cneu(pHuHuTE

3a cnopTta ABUIKCHHSI.

lonamara TpyaHocT npu OCHLISCTBABAHETO HA NMOCTABEHHUTE UEAH €, Y€
criet@HKaTa Ha HATOBApBHUATa B KaTePEHETO He MO3BAsABAa Ja CE NpuaaraT
OOLIONPHETHTE METOAW 3a XapaKTepH3HpaHe M oleHKa Ha MertabosiH3Ma npu
H3IIBJIHEHHETO UM, a CPABHSBAHETO Ha MMOCTHIHATHTE C T€3M METOAH pe3yTaTH

€ Ha TIpPaKTHKa HEBB3IMOXHO.

MuxaiinoB npeomonsBa yCNEUIHO Te3d TPYAHOCTH, anpobupalky
KOMOHMHAU¥H OT MWHTEH3UBHOCTH, [MPOABIKUTENIHOCT U pasHooDOpasue Ha
NpUiaraHuTe Npu KarepeHeTo XBaTkH. B mo-rongmara wact OT ONWTUTE TOH
BKJIIOUBA H3CJie[[BaHHA Ha ra3oo0MeHa, MOKa3aTelii Ha CbpPAEYHO-CHAOBATA
CHCTEMa, NTaKTaTHHA mpodun Ha HatoBapBaHusaTa. B paGorara ce cwoOiasa 3a
HeU3BECTHUS JO cera (dakT, 4e ,,% La clearance 20 min” cunxo kopennpa cnbe
CTIOPTHOTO MOCTHXEHHE B KaTepeHeTO U Moxe Aa Oble BaXKeH MokasaTen 3a

TPEHUPAHOCTTA Ha KaTepayuuTe.

Bucoka onenka 3aciy)Kasa HOeHHUAT OpPOCKT Ha AOoL. Muxaiinos 3a

paspaGoTBaHe Ha YyHMKalHAa Hay4Ho-u3clnefoparteicka cucrema 3DSAC, 3a
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u3cne/lBaHe Ha cneunduyHaTa CMAa M MYCKYJNHA W3APBAIUBOCT B CKAJIHOTO
KaTepeHe, KOATO JaBa Bb3MOXKHOCT Jla C€ PerkcTpUpaT W aHaJM3upaT Mo BpeMe
Ha HAaTOBapPBaHUATA MPENOCTABEHW upe3 creuuaneH coPTyep KbM KOMOIOThP
JNAHHY 33 MEXaHUYHMTE MapaMeTpH Ha QU3HUECKHTE YCHIIUS IPH eJHOBPEMEHHO
OTYHTAHE Ha TMOKA3aTeNH 3a peakKUMHTE ¥ Ha KapauopecnupaTopHaTa CHCTEMA H

Chp3aHuTe C Hes 0coOEHOCTH B MeTabonn3Ma.

Ha ocnHoBa Ha monyuyeHWTe OT (pU3HOJOrH4HATaA anaparypa HaHHW ce
W34YMCNsABAa  JAeNBT Ha  aepoOHOTO,  JIAKTATHOTO M &JIaKTaTHOTO
eHeproocurypsasane. M3uncnenusra ce npaeat no meroauka Ha R.Beneke, ¢
Koroto Muxaiinos ce cebp3pa aupextHo. JudepeHurpaneTo Ha aHaepoOHuS OT
aepoOHusA AN oT OOIMA eHepropa3xol € MHOrO ChlleCcTBeHa 3a (3HONOrHATA
Ha crnopra npoueaypa. BB Bpb3ka ¢ TOBa 3a MEH Bb3HMKBAT BbIIPOCH OTHOCHO
TOBa KaKBM cToiiHOCcTH 3a VO, ce npHeMaT KaTo HMBO Ha MOKOMH, a ChUIO Taka
KOl e KpUTepusT, MO KOWTO ce onpexeis MNPOAbIKHUTENHOCTTa Ha 6bp3ara

koMmoHeHnTa Ha EPOC. lou. Muxaiinos 61 MOTbJ1 1a HanasBy HAKOH YTOYHEHHSI.

H3pecTHO e, ue oOLIONpHETa METOAMKA 3a OnpejeNsHe Ha aHaepobeH
KanauuTeT Juncsa. MHXaiNoB 3a MBPBU BT BbBEXKJAA CRECUH(HYEH TECT 3a
OlleHKa Ha aHaepoOHWTE BB3MOXHOCTM Ha KaTepayd ¢ oOmnpenesHe Ha
ANaKTATHHSA W JIAKTATHUS NPHHOC B €HEProoCUrypABaHeTo. TeCcThT ¢ MOCTOAHHO
MakcumanHo ycunue 3a 30 s ce okazBa MHOFO Haf€XKAEH, ako ce B3eMme MOJ
BHHMaHKe cpejiHata cuna. Tol e HoBa BepcHs Ha YHHrefiTckus aHaepoOeH TecT,
KOHTO oborarsiBa KOHTpOJa Ha cheUuu(UUHHTEe 3a KaTepeHeTo napametpu. C
TOBA M3CJ€[BaHE 3a MbPBU NBLT € M3MEpeHa HaJexAHOCTTa Ha CreuruYHH
KaTepayHH TECTOBE 3a H3APBNIMBOCT Ha CMbBAYWUTE HA MPBLCTHTE, KAaKTO H

HaJeXKAHOCTTa Ha pa3/IM4YHH THITOBE TPaAHEHTH Ha cUllaTa.



HOKaBaHa € M BHCOKaTta BalWAHOCT M HAICKAHOCT Ha TecTa 3a
MakKCHManHa CcHila W HUHTEPMHHEHTHHAT TECT 3a MYCKyNlHa H3APKIHBOCT,

n3nbiHeuu Ha 3DSAC.

[IpouuThT Ha AHCEPTALIMOHHUS TPYJ M3UCKB2 TofsMa KOHLEHTpalUMsA Ha
BHHMAHUETO, KAKTO W BpEMe, ThH KATO aHalNM3HpaHMTe HayuHH (aKT ca B

TACHA NOTHYECKa BPB3Ka MOMEeNAY CH.

[Ipuemam o60GieHHETO HA MOCTHMHATUTE PE3yNTaTH H NPOU3THUALIHTE

OT TAX NPaTH4YE€CKH H TEOPETHYHH 3aKNHOYEHHA, C KOUTO 3aBbpLIBA TPYABT.

3aknouenue.

HoueHT Muxaun Muxaiinos npeacrass efHa 3aAni00O4eHa TEOpeTHYHA
pa3paboTka c onpeaerneHa MpakTUYECKa HACOHYEHOCT. BCHUYKK u3cneaBaHus ca
MpPaBeHH ¢ BUCOKOKNIACHHU ChCTE3aTelNH, U CheTe3aTeNd ¢ 60raT ONHUT B CKANHOTO

KaTepeHe.

Bucokara MY KOMNETEHTHOCT KaTo CrieHaliucT o TeopHa H METOAHKa Ha
CTNIOpTHAaTa TPEHHPOBKA JIHYH oT Ha4YHnHa Ha aHal3upaHe Ha
EKCNepUMEHTATHHTEe IHOaHHH, KaKTQ HW B TBPCEHETO Ha obsicHeHHEe Ha

OTPHUATEIIHUTE PE3yNTaTH.

EkcnepumeHTanHara 4actT Ha Tpyda € MHoro jobpe obmucieHa u

peasiu3upaHa.

Cnopen med pou. M.Muxaiinos e Hanucan efHa MoHorpadus Ha
M3K/IOUMTENHO BHCOKO Hay4Ho HuBo. Hamucana Ha MHoro no0bp €3MK,
WIIOCTpUpaHa € Oorato. 3akilOYeHWATa NPOHU3THYAT OT EKCMEepHMEHTANHUS

MaTepuvall H ¢a NOAKpENEHH OT aJ¢KBaTHA MaTEMaTHYECKaA 06pa60TKa.



Karo usano TPYALT OTroBapsi HanbjiHO Ha H3UCKBAaHHATA Ha 3akoHa 3a

Hay4HHTe CTEMNEHH H HAayUYHHTE 3BaH{A 32 Hay4YHaTa CTEHEH AOKTOp Ha HayKHUTE.

BbB Bpb3ka C AWCEpTAUMOHHMS Tpyd Jou. Muxaitnos mnpeactaea 2

nyOnuKaluuu, B KOUTO TOH € MbPBH aBTOP.
AsTopedepaTbT oTpassia JoOpe CBABPKAHWUETO HA AHCEPTALIHOHHUA
TPYA.

[TosHaBam pon. MuxaHnoB Kato HM3KIIOYHTENHO KOPEKTEH, aKTHBEH W
OTroBOpeH KbM paborara cH konera. OTIMYHOTO BiafeeHe Ha 4 YYNCAH e3uKa
JOTIpHHacs MHOro 3a MNpo¢eCHOHANTHOTO My H3pacTBaHe Karo Y4eH H

npenogaBaTesl.

Bp3 ocHoBa Ha BCHYKO TOBa npeanlaraM Ha YBaXaeMUTE 4YJI€HOBC Ha
Hay4YHOTO XYPH Ja TiacyBaT NOJOXKHTENHO 3a NpHCBXKAAHE HAa AOL. Muxaun

JTio6omupos Muxaiinos HayuHara ctenet JJOKTOP HA HAYKUTE.

27.05.2020 r. [Mpod. [.Credanosa, JH
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REVIEW

by Prof. Dorothea Stefanova, DSc, of the dissertation of Mihail Lyubomirov

Mihailov, PhD, on "Complex system for control of specific performance in rock

climbing" for awarding the scientific degree DOCTOR OF SCIENCES

Mr Mihailov, 44 years old, is at present Associate Professor inat the National Sports
Academy in Theory and Methodology of Sports Training, Department of Sports
Theory. He graduated from the Technical School of Mechanical Engineering, Sofia
(with intensive study of German language). He studied NSA "V. Levski" and graduated
as a bachelor in Tourism and Mountaineering and a master's degree in "Sports for
Excellence”. He studied at NSA "V. Levski" and graduated with Bachelor degree in
Tourism and Mountaineering and Masters degree in Sports for Excellence. Mr
Mihailov is a member of the Medical Commission of the International
Mountaineering and Climbing Federation (UIAA). He is also Associate in the Control
and Management of Sports Training at the Ministry of Physical Education and Sports.
Associate Professor Mihailov is the author of over 40 publications in journals. He also
conducts training sessions and activities in sport climbing and mountaineering
courses at the alpine clubs Edelweiss and Planinets.

The dissertation is structured as a monograph including 121 pages of literature
review. The goal of his study is presented in 43 pages including the description of
the experimental approach. The Results and their analysis are presented in 75

pages. The list of the used literature sources contains 142 titles.

The introduction justifies the need and relevance of his work due to the fact that
rock climbing is still little studied, but it is becoming an increasingly popular sport,
included for the first time in the 2020 Olympic programme. The literature review
includes very appropriately the description of the little-known for many sports
professionals, varieties of rock climbing disciplines, free climbing styles, as well as
the terminology that would be used in research protocols and analysis of the

experiments.

I find that the process of sports adaptation and the influence of training

(supercompensation, one-factor and two-factor theory, density, etc.) are described



in too much details taking into consideration that the research work is focused on

developing tests to assess and control various levels of the training.

All factors determining the sports results in rock climbing such as anthropometric
data of the climbers, level of development of the motor qualities, physical working

capacity and functional abilities are competently assessed and presented in details.

Mr Mihailov is emphasizing the importance of the control of the specific working
capacity of the climbers, but also points out the weak connection between the used
standard functional tests and the sports achievements in rock climbing and that the
control of the training process in climbers is not yet an established practice. This
means that there is a need of developing and assessing a system of tests based on
the existing ones, taking into account their shortcomings and through in-depth
scientific analysis to upgrade and adapt the testing protocols to the specifics of rock

climbing.

I do not undertake to evaluate Mr Mihailov’s achievements of in the field of
training theory, the theory of testing in sports and their application in specific

research work. This should be done by the respected specialists in these fields.

I would like to point out and emphasize on his skills and creativity by using the
methods of exercise physiology to justify the tests he has developed. In all cases, it
combines the study of the mechanical parameters of the applied efforts with the
physiological ones, with a view primarily to determine their metabolic profile. He
has innovative approach towards the experimental procedures, adapting the

research equipment to the sports-specific movements.

The great difficulty in achieving the set goals is that the specifics of the working
loads in climbing do not allow to apply the generally accepted methods for

characterization and evaluation of metabolic processes. Therefore the



implementation and the comparison of the results obtained by these methods is

practically impossible.

Mr Mihailov successfully sorted out these difficulties by testing combinations of
intensities, duration and variety of grips used in climbing. In most of the
experiments it includes studies of gas exchange, indicators of the cardiovascular
system, the lactate profile of the working load. The research study also reports on
the hitherto unknown fact that % La clearance within 20 min strongly correlates
with the sporting achievement in climbing and can be considered as an important
indicator of the training levels of climbers. The conceptual design of Assoc. Prof.
Mihailov for the development of a unique research system 3DSAC, for the study of
the specific strength and muscular endurance in rock climbing deserves very high
praise. It makes possible during the exercise to register and analyze the data
provided by special software to a computer of the mechanical parameters of
physical exertion, while taking into account the indicators of various reactions of

the cardiorespiratory system and related metabolic features.

Based on the data obtained from the physiological equipment, the share of aerobic
and lactate energy supply is calculated. The calculations are made according to the
methodology of R. Beneke, with whom Mr Mihailov has been directly in contact.
The differentiation of the anaerobic from the anaerobic share in the total energy
consumption is a very important procedure in sport physiology. Therefore, I would
like to ask questions about what values of VO2 are considered as levels at rest and
what is the criterion for determining the duration of the rapid component of EPOC.

Assoc. Prof. Mihailov could make some clarifications.

It is well known that there is no generally accepted methodology for determining
anaerobic capacity. Mr Mihailov for the first time introduced a specific test to

assess the anaerobic capacity of climbers to determine the lactate and lactate



contribution to energy supply. The test with a constant maximum effort of 30 s
proves to be very reliable if the average force is taken into account. It is a new
version of the Wingate Anaerobic Test, which enriches the control of climbing-

specific parameters.

For the first time in Mr Mihailov’s study, the reliability of specific climbing tests
for endurance of finger flexors was measured and the reliability of different types

of force gradients were assessed.

The high validity and reliability of the 3DSAC test for maximum strength and the

intimate muscle endurance test have also been proven.

The reading of the dissertation requires significant time and great concentration as

the analyzed scientific facts are in a close logical connection with each other.

I do accept the summary of the achieved results and the resulting practical and

theoretical conclusions with which the work ends.
Conclusion

Associate Professor Mihail Mihailov presents an in-depth theoretical study with a
specific practical focus. All research was done with top athletes, and athletes with

extensive experience in rock climbing.

His high competence as a specialist in the theory and methodology of sports
training is evident in the way of analyzing the experimental data, as well as in the

search for an explanation of the negative results.

The experimental part of the work is very well thought out and realized.



In my opinion, Assoc. Prof. M. Mihailov has written a monograph at an extremely
high scientific level. It is written in very good language and it is richly illustrated.
The conclusions are derived from the experimental material and are supported by

adequate mathematical processing.

The work fully meets the requirements of the Law for Scientific Degrees and the

scientific titles for awarding the scientific degree of Doctor of Sciences.

In connection with the dissertation, Assoc. Prof. Mihailov presents 2 publications

in which he is the first author.
The abstract reflects well the content of the dissertation.

I know Assoc. Prof. Mihailov as an extremely correct, active and responsible
colleague. Excellent knowledge and command of 4 foreign languages contributes a

lot to his professional growth as a scientist and lecturer.

Based on my assessment of the research and the presentation of work done, I would
like to propose to the esteemed members of the scientific jury to vote positively for
awarding Assoc. Prof. Mihail Lyubomirov Mihailov the scientific degree

DOCTOR OF SCIENCES.

Prof. D.Stefanova, DSc



