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Ha doy. Muxaua Muxaiinos, on omnocno ducepmayuonnus mpyo na Juamo Bopucoe Muyos na
meata “Moden 3a konmpon u oyenxa na mpenupoevUHOmMo HaMosapeae 6 GR2anUAMa 1a dviu
pascmoanus 8 iekama amiemura” 3a npucsicoaite Ha obpazoeamennania 4 naysna cmenen
“Qokmop” ¢ npochecuonanno nanpaegnenue 7.6. Cnopm, dokmopcra npozpana ,, Teopus u

Aemodonozua na cnopmuiama nayka”

HAuceprauvoHHuAT Tpya € nocBeTeH Ha pa3paboTBAHETO M BANMAMPAHETO Ha
YCBBbpLIEHCTBAH HHAeKC Ha paboTocnocobHocTra U MKOHOMHUHOCTTA Ha OfraHe, KoiTo
CBIUEBPEMEHHO € JIECHO NPHUIIOKHWM B NPaKTHKaTa. To3M WHAeKe GW MOrbA Aa CNYXKH KakTo 3a
OLEHKA HAa TPEHHPAHOCTTA, Taka W 3a NPOCNEAABAHE Ha ONEPATUBHOTO U TEKYLLOTO ChCTOAHHE Ha
GeraynTe Ha AbNru pa3cTosHuA. TOECT MO HEro MOXKE A2 CE CHAM CHULO 33 HANWYHETO HA CKPHUTA
(xomMnexcupasa) ymopa no Bpeme Ha HaTOBapBAHE M 3a Bb3CTAHOBABAHETO MEXAY OTASTHHUTE
TPEHUPOBKH. M3cneposarenckata wies Ha AOKTOPAHTA € HAaXOAYWBA. 3a ONEPATHBHOTO
onpejensHe Ha HoopaspaboTenua 3a GeraunTe MHJAEKC Ca HYXKHW CAMO CPEAHHTE CTOMHOCTH Ha
CbpAEUHATA HeCTOTA H CKOPOCTTa Ha GaraHe. Bee nak MHAeKCHT Ha BeekH Beray ce 3uMcigsa Ha
Gazata Ha nNpenBapUTENHM MHAMBUAYAHW JAHHH OT MaKCHManHW M cyOMaKkcHManHu
CTLnanoBuAHM Tectoe. Taka e ycTanoseH MoOZEN, OTPasfiBall BIAHMOBPBIKHTE MEXAY
CbpACYHATA HECTOTa, CKOPOCTTa Ha OaAraHe W HaKIoHa Ha TepeHa, 3aToBa HOBHAT MHAEKC 3a
OUEHKA Ha CLCTOSHHETO Ha OeraywTe MOXE Ja Ce OIpeAe]d OT BCAKO HATOBAapBaHe
(TPEHHPOBBLYHO WM CHCTE3ATENHO), HE3ABUCHMO OT HaK/IOHA H CKOPOCTTA (BKJIOYHTENHO M OT
CkopocTH Hajl anaepoOHus npar), G6e3 na e HeOGXOAMMO [OBTOPHO M3MbAHEHWE Ha
CTAHAAPTH3MPAHH ABHTATENIHK TECTOBE. 3a y00CTBO Ha CNOPTUCTUTE, HHAEKCHT MOXKE Aa Gbae

NPpEACTaBEH KaTO CKOPOCT NpH aHaEPOGHHH npar, KakTo €a Bh3MOXKHH K [IpYry NpOrHo3u.

HucepraunonnuaT Tpya e ¢ Gorato chabpKaHHE K e AoOpe CTPYKTYPHPAH W OHArNEeH.
Toii ¢ B 06em ot 211 ctpannum. Brmousa 43 durypu, 39 Tabnuum u |1 cTpaHuun npuaoKeHus.
I1poyuenu ca ronam Opoit auteparypuu n3Tounnuy (231 6p.). Mex oy oTAENHHTE FIaBH € HANHLE
noryvecka nocnenosatenHocT. JlutepatypHuaT o63op € 3aabn00ueH M Hanucad B akajaeMHueH

ctin. CnoxHocTTa Ha pasrneiaanara MaTtephs BEpOATHO € NPHYHHE 32 HAJIMYHETO HA HAKOM



HeTOUYHOCTH. Benpekn ToBa Te ca Manku no sennuuHa. JlutepatypHuaT 0630p 3aBLpIUBA C riasa,
B KOATO ycnewno ca 06o6uenn pasrneaanure npobneMy, CBbpP3aHi C HATOBApBaHETO, (pakTopHTE
HA CMOPTHOTO NOCTHIKEHHE W KOHTPONA Ha TPEHUPOBBLUHMA fpouec B AbLArUTe OsraHus.
bnaromapense Ha ToBa e scHo obGocHoBaHa HeoOXoAMMOCTT2 OT pa3pabOTBaHETO Ha HOB
BHCOKOMH(OPMATHBEH HHAEKC 33 KOHTPO HA TPEHUPOBBUHHUS NPOLIEC B ABArHTE BAraHus, KOETO
€ M uen Ha u3cneapaneto. TA € OCHLUIECTBEHA Ype3 aAEKBATHO MOCTABEHWTE W YCHELIHO
M3BbPLIEHHTE WM3C/ICAOBATENCKH 3afau. MeToauKaTa Ha W3ICNEABAHETO € ONUcaHa Taka uye
YUTATENAT Aa MpuaoOHe MbliHA NPEACTaBa 3a H3NOJ3BAHUTE HAYYHONICAEAOBATENCKH METOAH H
nposefeHuTe npoueaypu. Te ca npaBunHo noabpaHmu U ca CBbpP3aHW C H3BLPLUBAHETO HA TONAM
obem wu3cneposarencka pabora. 19 BucokokBanupuLUMpaHW CLCTE3ATENH HUINBAHABAT [Ba
nabopaTopHU W [Ba TEpPeHHH TecTa, No BpeMe HA KOMTO ca PerucTPHpaHH peAaHLa MexaHH4YHH U
(H3vonornuHK nokasatend. OcBeH TOBa €a OTYMTAHH AAHHH OT TPEHUPOBLYHU HATOBAPBAHHA HA
YHAaCTHHLHTE B HIC/IEABAHETO. AHAIH3LT HA pe3yNTaTHTE e Jo6Gpe OCBILECTBEH OT CTATUCTHUECKA
riefiHa TOYKa, HO IOTHYECKaTa HHTepNpeTauLua Ha pesyatatute 61 Morna aa € no-3aapnboueHa u
Na BKMIOYBA [MOBE4YE CbNOCTABKM HA COOCTBEHWTE pE3yNTaTH CbC CBEJEHHA OT CPOAHH
H3CNieIBaHUA Ha Apyrd asTopu. HanpasennTe H3BOAW NPOH3THYAT OT CHOpaHHTE BAHHK U TEXHHAT
ananni. TlpuHocute Ha aWcepTauMoHHus Tpya ca Oescnophu. Te obaue moxkewme na Obaar
H3N0XEHH N HAuWH, KOiiTO no-gobpe na noauepraBa MHOBATHBHHA NOJXOA HAa JOKTOpaHTa M

npeanMcTBaTa Ha HOBHA HHACKC.

HHpaekcs 3a oueHKa Ha MKOHOMUYHOCTTA Ha 6AraHe cblUECTBYBAT OTAABHA W CE Npeanarar
33 KOHTPON Ha TPEHHPOBBLYHMA MPOLEC OT rojeMH CIOPTHH KOMIAHHM 4pe3 TEXHHTE
BHCOKOTEXHOJNOTHYHH CbBPEMEHHHU XapayepHW W coyTyepHW NpOAYKTH 3a DErHCTpHUpaHe Ha
(pu3nyeckoTo M yHKLIMOHANHOTO HaToBapeaHe. B ocHoBaTa Ha onNpefenNAHETO Ha WHAEKCA HA
ferauuTe cTOM NHMHEHHATa 3aBUCHMMOCT MEXAY CbPAEYHATA YECTOTAa M HWHTEH3MBHOCTTA Ha
HATOBApBAHETO JO [AOCTHraHETO HA BTOpMA BeHTHAaTopeH npar. Mupexcu, v3uumcneHn ot
CTOHHOCTH Haj BTOPHUA BEHTHIIATOpPEH npar ca HeAelCTBUTENHH M HAJAUEHABAT Bb3MOKHOCTHTE
Ha Geraunte. Muzekcu OT 6AraHua Mo WK cpelly CKAOH CBLULO MOraT ChOTBETHO Ja NOAUEHAT WK
HaALEHAT MKOHOMHYHOCTTA. JIUMu0 MULIOB H HETOBHAT HayueH pbKOBOANTEN 00aue ca B3eNH Moj
BHMUMaHHe Te3n (hakTOpH NPH YCTAHOBABAHETO Ha cBOA Mojes. ToBa MMEHHO NO3BONABA HOBHAT
HHACKC Aa ce WM3YHUCAABA, U3NON3BalikKW JAHHM OT PasfIMYHU TEPEHH, NMPEMHUHATH C PasjIU4HH

CKOPOCTH,



Jpyro npeaMmMcTBO Ha AMCEPTAUMOHHHS TPYZ € Ye C NOAXOAAUIH ABHIraTeNHH TECTOBE U
CTAaTUCTHYECKH METOAH YCMEWHO € NOTBbPAEHAa HAAEKAHOCTTA H  BANMAHOCTTA Ha
HOBOpaspaGoTeHHA MHAEKC Ha MKOHOMMYHOCTTA Ha Oarane. HapexaHocrra e 3aabnboyeno
npoyuena. [penebpexuMara cucTeMHa rpeLlka, TMNCaTa HA CTATUCTHYECKH JOCTOBEPHH Pa3IMKH
H MHOTO BHCOKHTE KOS(MUMEHTH HA BLTPEIIHO KJIacoBa KOpeNauWs ca MOCHYKWIH Karo
abCoMOTHH U OTHOCHTEIIHM CTATHCTHUUECKH MOKA3aTeNH, KOUTO CBHJETEJCTBAT 33 BMCOKATA
HaJiekIHOCT Ha HWHAeKca. BanuanocTra M ToBa No OTHOWeHHe Ha KoM (akTopy Ha
paboTocnoco6HOCTTa HHAEKCHT HOCH HH(POPMALNS € OTIpeeNieHa Upe3 YCTaHORABAHE HA CHATa
Ha 3aBUCUMOCTHTE MeXIY HHAEKCHT (NPeACTaBEH KaTo MPOTHO3MpaHa CKOpOCT Npu aHaepobHHs
npar) W u3mepenute GUINONOTHUHH KM MeXaHUuHM napametpu. Teau mapameTpu morar ja ce
CMATAT 3a 3N1aTeH CTAHJAPT 32 MakcHManHa aepoGHa MOIL MM MKOHOMMHYHOCT 3alLloTO ca
HIMEPEHH uYpe3 creuuaiusupanu 3a Oerauu naboparopHu u TepeHHM TecToBe. [lpaBu cHjiHO
BrieYaTNeHHe, He OCBEH OOHMYARHO OTUHTAHHTE MAKCUMANHH U CyGMakCHManHH (hH3HONOTHUHYU
Mapkeph (MakCHMANHA KHCIOpOJHA KOHCyMauusa, aepoGeH M avaepofeH npar, MakcHManHa
CKOPOCT) €a W3YMCIIEHH W €HEPropasXombT, ANLT HA MA3HHHKTE M BbrACXUAPATHTE, KAKTO W
CHEPreTHYHATA LeHa Ha KIJIOMETBP OT MbTA. 3a Mnpolieca Ha BanWAMpane OT monsa 6u 6uno
YCTAHOBABAHETO H HZ 3aBMCMMOCTHTE MEXAY H3CNeABaHUTE NAPAMETPH M HOBOBLBEACHHS

uhaekc, 6e3 ol aa ce Tpancopmupa B CKOpOCT npu anaepoGHuUs npar.

Ot BCHYKO, CNOMEHATO MO-rope, NPOIHYABAT 3HAHWATA, YMEHHATA W ONUTHT Ha
AokTopaHTa. Tol e MHoro aoGpe 3ano3Hat cbe o61aTa Teopys Ha COPTHATA TPEHHPOBKA, KAKTO
M ¢ cneundriHaTa METOAMKA HA TPEHHPOBKATa M (PU3HONOTMYHHUTE ACNEKTH B ABIACHTE GAraHus.
3a UHTEepeCHHUTE M3CNEAOBATENCKH HAESH, IPOBEKAAHETO HA M3CNECABAHMATA U HANMCBAHETO HA
RMCEPTALHOHHNA TPYA Ha [OKTOPAHTa HECHMHEHO € GMN OT MoA3a NPAKTHYECKHAT MY ONMT.
Aumyo MuuoB € AbAroroaMieH cheresaten H WAMMHOH B CpejiHUTE H Abark 6sranns. MakTur,
Y€ TOli € NPU3HAT CNELHanuCT B CBOsTa 06AacT My moMara Aa opraHu3upa 3cieBaHus, B KOUTO
Aa y4acTeaT eauTHH Geraum Ha awarn pascrosnus. Cpea Tax ca Haii-nobpute B Buarapus.
H3cneposarenute B cnopra ca HambIHO HAACHO KOJKO TPYRHO € Aa Ce HPHBIEKAT eAHTHM

CNOPTUCTH.

Boripeku yno6crsoTo, koeTo npeanara W3cneABaHMA WHAEKC M HerosaTta WIMPOKaTa

NPHNOKHMOCT, CneuHalucTHTE ¢a 3ano3HaTH ¢ (I)am, Y€ B HAKOH CHTyaluHH NO BpeME Ha



TPEHHPOBKA TOH MOME Aa NOALEHH BBIMOMHOCTHTE Ha Oerauute. Hanpumep uHAekcHT €
BB3MOXHO 1A C€ BAOLIK, KOraTo ce 6sra npoabAKHTENHO BpeMe CbC CKOPOCT GMiM3Ka 10 BTOpHS
BeHTHNaTopeH npar. CblLOTO ABAEHWE OTCHCTBA M0 BpeMe HA IPOBEIECHHTE TECTOBE, HO
BEPOATHOCTTA OT HEFOBOTO NPOABJAEHHUE € MOACKA3aHO 0T MAJIKO NMO-HHCKUTE HHBA HA HAJEKAHOCT
Ha UHAEKCHTE OT TPEHHPOBKUTE Ha vicaeasaHuTe nvua (Tadbnauua 21). Kak Moxe aa ce obsacHu

TOBa?

Ortnoso nopuepragam, ye Jlumuo MHLOB He camo J€EMOHCTPHPE BHCOKO HHBO HA 3HAHHS
W u3cnenosatencky ymenus. Tol ce cTpemMH ha JonpHHece ¢ HOBH CBEACHHA KbM 00WIOTO
103HaHue B npeameTHara obnact. WUmaliki npenBua, ye 3HAHMATA 3a CHOPTHATA TPEHHPOBKA
MPOH3XOHAAT B FONIAMA CTETEH OT H3CNEABAHHA B NeKaTa aTIeTHKa, HayUHHA IPUHOC B TO3H CMOPT
e TpyaHo ockinectsuM. [lopaan Tasu npuunKa 1 nopaau W3GpoeHUTE MPEAHMCTBA HACTOSLLHAT

TPYA MOXeE 13 ce Onpeac/ii KaTo BHCOKOCTOHHOCTEH.

Tosa M1 naBa ocHOBaHKeE Aa NpeANoXka HA YBaKAEMHUTE YNEHOBE HA HAY4YHOTO KYypH Ja
MpuchAK obpazosaTesiHaTa M HayvHa cTeneH ,Joktop® Ha Jlumuo Muuos B npogecroHanuo

Hanpasaenue 7.6. Cnopt, AoKTOpcKa nporpaMa ,, Teopus 1 METOA0A0MHA Ha CNOPTHATA HayKa®,

4.12.2022r. H3roTeun peueHausra:

/nou. Muxaun Muxaiinos, an/



REVIEW

Of Assoc. Prof. Michail Michailov, D.Sc. regarding the dissertation of Dimcho Borisov
Mitsov entitled "A model for training load monitoring and evaluation in long-distance running"
Jor awarding the educational and scientific degree "doctor" in professional field 7.6. Sport,
doctoral program "Theory and Methodology of Sports Science"

The present dissertation is devoted to the development and validation of an advanced index
of work capacity and running economy, which at the same time should be easily applicable in
practice. This index could serve both 1o assess training state and to monitor the operational and
current status of long-distance runners. It may indicate the presence of hidden (compensated)
fatigue during exercise and may serve to assess recovery between training sessions. Dimcho
Mitsov’s research idea is resourceful. When estimating the newly developed running index after
exercise, only the average values of heart rate and running velocity are needed. However, the index
of each runner is calculated based on preliminary individual data from a maximal and submaximal
incremental tests. Thus, a model has been established that reflects the relationships between heart
rate, velocity and inclination. Therefore, the new index for evaluating runners’ training state can
be determined by any load (training or competition), regardless of the slope and running speed
(including intensities above the anaerobic threshold) and without further standardized test
execution. For the convenience of athletes, the index can be represented as speed at the anaerobic

threshold. Other predictions are also possible.

The dissertation is rich in content and is well structured and illustrated. It is in a volume of
211 pages. Includes 43 figures, 39 tables and 11 pages of appendices. A large number of references
were studied (231). There is a logical sequence between the chapters. The literature review is
thorough and written in an academic style. The complexity of the reviewed matter probably
accounts for some inaccuracies. However, they are small in magnitude. The literature review
concludes with a chapter that successfully summarizes the topics discussed (external and internal
load characteristics, factors of sport performance and monitoring and management of the training
process in long distance running). Thus, the need for the development of a new highly informative

index to control the training process in long distance running is clearly justified. This was the aim



of the study. It was achieved because the research tasks were adequately set and successfully
completed. The research methodology is described so that the reader can completely understand
the research methods used and the procedures performed. They are properly selected and required
a large amount of research. Nineteen highly qualified athletes performed two laboratory and two
field tests, during which a number of mechanical and physiological parameters were registered. In
addition, the participants have reported data from training loads. The analysis of the results is well
done from a statistical point of view. The logical interpretation of the results could be more
thorough and include more comparisons of own findings with evidence from related studies of
other authors. The conclusions drawn derive from the analysis of the collected data. The
contributions of the dissertation are indisputable. However, they could have been presented in a
way that would better highlight the innovative approach of the PhD student and the advantages of

the new index.

Indices for evaluating running economy have existed for a long time. Sports companies
that provide high technology products for recording physical and functional load characteristics
offer training monitoring through such indicators. The determination of the runners' index is based
on the linear relationship between heart rate and exercise intensity until the second ventilatory
threshold. Indices calculated from values above the second ventilatory threshold are not valid and
overestimate the capabilities of the runners. Indices from uphill or downhill runs can also
underestimate or overestimate running economy, respectively. Dimcho Mitsov and his scientific
supervisor took these factors into account when establishing their model. This allows the new

index to be calculated using data from runs on different terrains and at different speeds.

Another advantage of the dissertation is that the reliability and validity of the newly
developed running index has been successfully confirmed using appropriate exercise tests and
statistical methods. Reliability has been thoroughly investigated. The negligible systematic error,
the lack of statistically significant differences and the high intraclass correlation coefficients has
served as absolute and relative statistical indicators that testify to high reliability of the index.
Validity (the extent to which the running index informs on running economy or aerobic power)
was determined by estimating the strength of the relationships between the index (represented as
predicted velocity at the anaerobic threshold) and the measured physiclogical and mechanical

parameters. Some of these parameters can be considered the gold standard for economy, and others



for maximum aerobic performance because they were measured through runner-specific
laboratory and field tests. It makes a strong impression that in addition to the traditionally used
maximal and submaximal physiological markers (e.g. maximal oxygen consumption, aerobic and
anaerobic threshold, power output, etc.) variables such as energy expenditure, the contributions of
fats and carbohydrates and the energy cost per kilometer were also calculated. For the validation
process, it would be useful to establish also the relationships between the measured parameters
and the newly introduced index, without it being transformed into a velocity at the anaerobic

threshold.

From everything mentioned above, the knowledge, skills and experience of the PhD
student are evident. He is very well acquainted with the general theory of sports training, as well
as with the specific training methodology and physiological aspects in long distance running. The
practical experience of Dimcho Mitsov should have contributed to the interesting research ideas,
the experiments’ organization and the writing of the PhD thesis. Dimcho Mitsov is a long-time
competitor and champion in middle and long distance running events. The fact that he is a
recognized expert in his field have helped him involve elite long-distance runners to participate in
the study. Among them were the best athletes of Bulgaria. Sport researchers are well aware of how

difficult it is to recruit elite athletes.

Despite the convenience offered by the running index and its wide applicability, in some
situations during training it can underestimate the runners’ capabilities. For example, the index
may worsen when running for extended periods at a speed close to the second ventilatory threshold.
The same phenomenon was absent during the exercise tests. However, the probability of its
occurrence is suggested by the slightly lower reliability levels of the indices that were calculated

using data from training sessions (Table 21). How can this be explained?

I emphasize again that Dimcho Mitsov not only demonstrated a high level of knowledge
and research skills. He strived to contribute with new evidence to the general knowledge in the
field. Considering that the knowledge on sports training originates largely from research in
athletics, scientific contributions in this sport are difficult. For this reason and because of the

advantages listed above, the significance of the present work can be assessed as high.



This gives me the reason to propose to the Honorable members of the scientific jury to
award the educational and scientific degree "doctor" to Dimcho Mitsov in professional field 7.6.

Sport, Doctoral Program "Theory and Methodology of Sports Science".

4.12.2022 Signature:

{ Assoc. Michail Michailov, D.Sc./



