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JucepTaiinoHeH Tpy/ 3a NpUCHXKIaHe Ha oOpa3oBaTeiHa U HayyHa cteneH “JlokTop’
KbM nipodecnonanHo Harpasienue 7.6. CropT, pa3paboTeH oT
Mapus Beam3zaposa 3axapuHoBa

Ha TeMa: ,,ChOoTBeTCTBHE MeKAy HHAMBHYAJIHUSA XPOHOTHII HA CIIOPTHCTH U
TPEeHUPOBbYHMSA UM rpadpuk

Hayuen ppkoBoguTen:
noir. 1-p Musiena HukosioBa, 10KTOp

JlucepTaiuoHHUAT TPYJ € pazpadboteH cropen nznuckBanusta Ha HCA B ob6em
ot 131 crpanunu, OT KOUTO MBPBUTE 6 ca, ChABPKAHUE, U CIIUCHK HAa ChKPAIICHHUATA.
bubnmorpadckara cnpaBka BkItouBa 139 M3TOYHMKA MPEAVMMHO Ha aHTJIMKACKH €3HK.
BxirouBa chabpikaHUe U CIIMCHK HA CHKPAIEHUATA, KOETO YJIECHSBA MOJI3BAHETO HA
TekcTa. TeKCTHT € cucTeMaTU3UpaH B IMET IJ1aBH, CTAHIAPTHU IPU MOCTPOSBAHETO HA

JOKTOpar. Penenzusirta e HaIllpaBC€Ha CIIOPCI HAKOJIIKO OCHOBHH KPUTCPUA.

HAVYHA U ITPAKTUYECKA 3HAUMMOCT HA U3CJIEJBAHUA
I[TPOBJIEM, ®OPMVIJIMPOBKA U OFOCHOBKA HA TEMATA

[{upkagHuTe PUTMH ca aKTyaJleH MpoOJieM OT 0coOeHa Ba)KHOCT 3a CIOPTHO
nefarornyeckaTa TEOpUS M TMpakTUKa. Te urpasT 3HAYUTENHAa polii B CIOPTa,
CBbp3aHa C OITHMMH3AlUA Ha BPEMETO 3a CHOPTYBAaHE U TPEHHUPOBKA, CIIOPTHUTE
pe3yaTarty, aganTtaysaTa KbM OIpe/esieHa YacoBa 30Ha, KaKTO W MPOTPaMUPAHETO Ha
cropTHU crOuTHs. M300pbhT Ha Temara € 00OOCHOBaH OT 3aCHJIBAaHE HAa HAYYHHUAT U
TPEHBOPCKM HWHTEpEC KbM Bpb3KaTa XPOHOTUIl — CHOPT. HaydHO-TeOpeTHYEecKHUsT
aCTeKT Ha W30paHara TeMa ¢ MPOJUKTYBaH OT (pakTa, 4e 10 MOMeHTa B bbirapus He
ca MPOBCKIAAHW HU3MECPBAHHA Ha XpPOHOTHUIIA, CBBP3aHU C AKTHBHATa 4YacT OT
HaceneHueTo u cropra. OCBeH TOBa, 10 Cera XpOHOTUIIBT HE € CBBP3BaH C BPEMETO 3a
peaxIus B pa3INYHUTE YaCTH HA JCHOHOIIUETO.

Temata Ha pguceprammsaTa € a00pe ¢dopmyiaupaHa W OTroBaps Ha

CBABPKAHUETO Ha TpeJcTaBeHara paspaborka. [IpencraBeH e moapoOeH u mgo0pe



CTPYKTypUpaH  JIUTepaTypeH o0030p, KOHTO  OTpa3siBa  I[OCTUTHATOTO B
XPOHOOHOJIOTHSITA IO MOMEHTA B CBETOBHATA HayKa.
ABTOp’bT II0Ka3Ba IIO3HABAHC HaA MTO-3HAYUMHUTC HayYHH W TIPAKTUYCCKU

pa3paboTKu 1o mpobiieMa B HaydyHaTa OOIIHOCT.

XUIIOTE3A U LEJI HA U3CJIEJIBAHETO

ABTOpBT MOKa3Ba aHAJTUTUYHO OTHOILIEHHE KBbM HU3MOJI3BAHUTE JIMTEPATYPHU
W3TOYHHUILIM, BCJIEJACTBUE HA KOETO IOCTaBsl HA IPOBEPKA CIEAHUTE HAyYHU XUIIOTE3U
B JIB€ HAIPaBJICHHUS.
3a XpoHOTHIIA:

- Ilpeamonara, 1ye B wu3BajAKaTa IIe MpeodsiagaBaT HHAUBUIUTE C MEXKIUHECH
XPOHOTHII, C IPEBEC Ha CYTPELIHUTE HaJl BEUEPHUTE TUIIOBE.

- [Ipennonara, ye BUCOKO aKTUBHUTE TPYIH IlI€ ChAbPKAT MOBEYE JIMIIA OT CYTPEIICH
XPOHOTHII B CPAaBHEHHE ChC HUCKO aKTUBHATA TPyIIa.

- [Ipenmnomnara, 4e >keHUTE BHB BCUUKHU I'PYIH 110 aKTUBHOCT 1€ Ca MTOBEYE CYyTPEIICHO
OpPUEHTUPAHHU, @ MBXKETE 1€ Ca IOBEYE BEUYEPHO OPUEHTHPAHHU.

- Ilpenmonara, 4e CyTpEeIIHUAT XPOHOTHUIN IIE MPEANOYMTa Ja TPEHUpa CYTPHH,
BEUEPHUSAT — cliefjo0es/Beuep, a MEKIUHHUAT XPOHOTUII HSIMA Jla MMa OIpeAelieHU
MPEAMOYUTAHUS.

3a mapkepuTe 3a OIUTEITHOCT:

- Ilpeanonara, ye mie MMa pa3jauKd B CTOWHOCTUTE HA MapKEpUTE HM3MEPEHH B
pa3IMyHO BpEMeE OT JIeHs, KOTaTo TpynaTa ce U3cje/iBa KaTo LsIo.

- [Ipenmnonara, 4e KOraro ce pasJieisaT MO XPOHOTHUII CYTPELIHHUS THII 1€ UMaT Io-
100po BpeMe 3a peaklsi ¥ MOTOPHO BpeMe CYTpHUH, @ BEUEpHUs TUIl — clIeA00e in
Bedep, 0COOEHO aKko 0OMUYAHOTO UM BpeMe 3a TPEHHUPOBKA CHBIIAJIa C XPOHOTHIIA.

- [Ipeanonara, ye BUCOKO U MHOTO BUCOKO (DM3MYECKU aKTUBHUTE I[€ UMAT MO-T00pH
pe3ynratu ot cinabo pU3NUYEeCKH aKTUBHUTE HE3aBHCUMO OT BPEMETO Ha U3MEPBAHE.

[len Ha AUCEPTALMOHHUAT TPYA € ACHO AeuHMpaHa, a UMEHHO: ONpPEeNsHEe
Pa3NpPOCTPAHEHUETO HA PA3JIMYHUA XPOHOTHUIIOBE CPEJ CHOPTUCTU U CHIIOCTABIHETO
UM C TPEHUPOBBYHUTE TpaduIly.

[locraBenara 1en € peaqHO MOCTHXHMa C orien mnpobnemarukara. Crex
aHaJM3a Ha IUTUPAHUTE JUTEPATYPHH W3TOYHHUIIM aBTOPHT IMOCTaBS BBIPOCHUTE 3a

CpaBHCHHUCTO Ha XpOHOTUIIA C TOBCACHUCTO Ha arjceTa, BJIMAC JIM IIOJIBT Ha



Pa3NpOCTPAHEHUETO HA XPOHOTHIIOBETE; MMa JI BPh3Ka MEXIy XPOHOTHUIIA, BpeMe 3a

TPEHUPOBKaA, I10JT U H36opa Ha CIIOpTHA JUCHUIIJINHA.

METOHOJIOI'A HA U3CJIEABAHETO

Ilsmata MeTomuka Ha UW3CIEIBAHETO € TNpPEACTaBeHa IMOJPOOHO W
cucrematnyHo. [IpencraBeHu ca BbIpocHHKa Ha XopH-OcTOEpr 3a ompejeinsHe Ha
XPOHOTHIIA HA BCEKU OT YYACTHHIIUTE U KPUTEPUUTE Ha KOUTO TPSOBa J1a OTrOBaps
BCEKM €IUH OT TAX. HSIKOMKO ca orpaHuyaBallUTe KPUTEpUH IpH Mojadopa Ha
U3CIICIBAHUTE JIMIA: BB3PACT, 3PABOCIOBHO CHCTOSHUE M MPHUEMaHH MEIHMKAMCHTH.
3a nenurTe Ha MPOYYBAHETO KPUTEPUUTE Ca HAITBIHO JOCTaThYHU. B u3ciensanero ca
yuactBai Mbxe (20) m xenu (21). M3nonsBana e tectoBa cucrema Buena 3a
U3MEpBaHE Ha BPEMETO Ha PEaKIusi, KOETO CE € MPOBEXKIANIO B €IHU U CHIIH BPEMEBH
MIPO30PIIH 32 BCEKH YYACTHUK B €JIHA H ChIA JTAOOPATOPHSL.

[IpoMeHIUBUTE OT AHTPONIOMETPUYHHTE HW3MEPBAaHUs Ca BB3PACT, TEIJIO,
BucounHa 1 BMI. Onpenenenu ca u Tpu Buaa OauTenHOCT upe3 TectoBe S7 u S8 Ha
TecToBaTa cucreMa BueHa, KosTo n3mMepBa peakiimOHHO BpEMe.

3a OlleHKa Ha PA3IUKUTEC MEXY HM3CICABAHHUTE MapaMETPHU H3CJICIBAHUTE
JIMIIA C€ pa3AeisaT Ha CICIHUTE TPYIIH:

- I[To xponotun — tpu rpynu: MMT, IT, MET

- [1o mon — 1BE Tpymu: MBKE U KEHH

- [To ¢u3nuecka akTUBHOCT — Tpu Tpynu: ymepeHa LA, Bucoka HA u MHOro BHCOKa
(VHA).

W3non3BaHnTe CTAaTUCTHYECKH METOJAM 3a pellaBaHe Ha IMOCTAaBEHHUTE
CTATUCTUYECKHU 3a7aun ca mpoBenaeHu upe3 IBM® SPSS® Statistics V19 (Statistical
Package for the Social Sciences) cuctema 3a aHanu3 Ha naHHu. HuBoTO Ha
cratucTryecka 3Haunmoct o= 0,05, koeTo e u3dpaJl aBTOpa 3a BCHUKU CTATUCTUYECKH
TECTOBE € JOCTaThYHO BHCOKO. M3IMONM3BaHM ca mapaMeTpUYHU M HemapaMeTpHYHU

TECTOBC CIIOPE BAa HAa pasnpCaACICHUCTO Ha OTACTIHUTE IMOKA3aTCIIN.

ITPEACTABAHE HA PE3VJITATUTE, AHAJIN3 1 UHTEPIIPETALIVA

Pesynrarure ca npexcraBenu B 15 tabmumm u 24 ¢urypu u 3 NpHIIOKEHHS,
KOUTO Ca JIOTMYECKH CBbP3aHU C OOSCHEHUSTa B TEKCTa. ABTOPHT € MHTEPIIPETHpal

CTATUCTUYCCKATA 3HAYUMOCT Ha IOJYUYCHUTC PC3YJITATH, 3a BPCMCTO Ha PCaAKIHA,



cropesi XpOHOTHIIA, [0JIa U TPEHUPOBbUHATA AKTUBHOCT, KOSITO € MPEJICTaBUI U OT
MpakTHYecKa IrJieJ{Ha TOUKa upe3 Moka3aTelisd 3a pa3Mepa Ha edekra (17?).
OnpenensHeTOo Ha XPOHOTHIIOBETE CpeJ YYaCTHUIUTE B IPOYYBAHETO
MOKa3BaT, ue OT 25 u3cielBaHM Julla, JIB€ ca yMepeHo cyrpemieH tun (8%), 19 ca
MexauHeH Tan (76%) u 4 ca ymepeno BeuepeH tum (16%). Te3u pesynratu ca B
YHHCOH C MHOT'O JIpyTH MpoyuBanus B EBpoma u mo cBera, 1 3a MiIaJIe’u Ha Bb3pacT
or 18 no 25 romunu. Ilpu mpoyuBaHus ¢ nuIa HajaA Ta3H Bb3pacT obaye uMa
U3CIIEeBAHMsI, KOUTO Cca B MPOTUBOPEYHME C IOJY4€HOTO OT aBTopa. CyTpemHusit
XPOHOTHII CE€ CBBP3BA C MO-TOJsIMA Bb3pacT. ABTOPBHT aHAJTUTHUUYHO 00CHXKIa U APYTU
dakTopu, KOUTO OOACHABAT MPOTHBOPEUYUBUTE PE3YNITaTH B CBETOBHATA JINTEPATypa
110 OTHOILICHHE Ha Pa3MpeeNICHHETO Ha XPOHOTUIIA B PA3IMYHH MTOITYJIAIIH.
[TocraBenara 1en, JAa ONpeAeNH Ppa3MpOCTPAHEHHETO Ha  Pa3IUYHU
XPOHOTHUIIOBE CPEJ CHOPTHUCTH U CHIIOCTABSIHETO UM C TPEHUPOBBUHUTE rpaduiu e
MOCTUTHATA, BCJIEICTBHE HA KOETO Ca HAMIPABEHH CIICAHUTE U3BOIM:
- CTyIeHTUTE-CIIOPTUCTH KaTO Tpylia HE J1aBaT CTATUCTUYCCKU 3HAYUMU PA3JIMKHU B
W3CIICIBAHUTE TTOKA3ATENH, KOSTO MOTBBPIKAaBA MSIKIMHHMS XPOHOTHIT HA U3BAJIKATA.
ToBa cBOTBETCTBA Ha BB3pACTTa HAa Tpylnara M HEMOCTOSHHUS TrpapuKk Ha
€XEeIHEBUETO M.
- Bpemeto Ha peaknusi Ha CyTpeIIHUs THIT (CYTPHUH) ChBIIaJa C TAXHATA CTETICH Ha
OIMTEITHOCT CTOpEe] XPOHOTUIIA MM, HO T€ MMAaT MO-T00pU pe3ynTaTH u cienobes B
CpPaBHEHHME C MEXIWHHUS M BEUYEPHUS THUI, OCOOCHO TMpH HAJIMYUETO Ha
npenynpeauteneH curHan. ToBa mokasBa, ye (azoBara OAUTETHOCT KOMIIEHCHPA T0-
HUCKWTE HMBA HA aKTUBUPAHE HAa CHJIOTEHHUS KOMIIOHEHT, CIICJICTBHE OT MOHMKEHO
BHUMaHHE, pe3yATaT OT IUpKaaHaTa ¢asa.
- BeuepHusaT THN MOKa3BaT MO-HUCKU PE3YJITATH 32 BPEMETO Ha peakius cienoden B
CPaBHEHME CHC CYTPEIIHHS THI, KOETO Hall-BEpPOSATHO MMa Bpb3Ka C HATPyMBaHE Ha
sleep dept mpe3 paboTHara ceaMmMuia, pe3yaTaT OT pa3MUHABAHUS MEXIY
MPEIMTOYUTAHOTO M PEATHOTO BPEMe 3a MOYMBKA U aKTUBHOCT.
- Jlumata ¢ mMHOrO BHCOKa (hrM3MuUecKa aKTMBHOCT WMMAaT Ha-NOMmIM pe3yaTaTH 3a
BPEMETO Ha Peakiusi OT TPYMUTE MO0 TPEHUPOBbYHA aKTHBHOCT, KOETO Hal-BEPOSITHO
ce IBJDKU Ha HaTpylaHa yMopa mpe3 paboTHaTa CeJMHUIIA TOPaIH BIOUICHO Ka4eCTBO
Ha CHHS, HEJIOCTUT HA ChbH WJIHM Ha ()U3MYECKO HATOBApPBAHE B HEIOJXOJSIIO 32 TAX
BpeMe.

HpI/IHOCI/ITe Ha JucepranusaTa ca CICOIHUTC:



- ToBa e mbBpBOTO HpoyuBaHe B bbarapus, koero choOllaBa JaHHHU, CBBP3AHU C
XPOHOTHIIA, CIIOPTHUTE PE3YJITATH U BPEMETO OT JCHS.
- KomOunHanusTa oT XpoHOTHII, BpeMeE 3a peaklus U BpeMe OT JIeHS 3a TPEHUPOBKU
MOYE JIa OKa)Ke BIMSIHHUE BbPXY CIIOPTHUTE PE3YITATH U a OOSICHU BapUAIIMUTE HM.
- Pa3paboreHa e enexkTpoHHa BepcHs Ha BBIPOCHMKA 3a XPOHOTHIIA, KOMTO €
IpeBeICH Ha OBJITapCKU €3HK.

ABTOpPBT OTUMTA U OTPAHUUEHUATA HA HACTOsIIIaTa pa3paboTKa, KOUTO ca:
- Haii-ronamoto orpannyenue e inumutupanuar Opoit WJI. Ilo Tasm mnpuumHa
pesyiaratuTe TpsiOBa /1a ce HHTEPIPETUPAT BHUMATEIHO.
- He ca mpocneneHn CTpUKTHO TPEHUPOBBUHMS IpaUK Ha CIHOPTUCTHTE, KAKTO U
TO3U 33 ChH-00bPCTBAHE, KOETO OM /1aJI0 Bb3MOKHOCT 32 I10-100p0 UHTEPIPETUPAHE
Ha pe3yATaTUTE MMPH MHOTO BUCOKaTa (PM3NIECKa aKTUBHOCT.
- V3nos3BaHuAT BBIPOCHUK 32 ONpEIeIsIHE Ha XPOHOTHUI BKIIIOUBA TOYHO (PUKCUPAHU
BapUaHTH Ha OTrOBOpU CBBp3aHM C BpemeButTe mnpeanouutanus Ha WJI. Toa
OrpaHMyaBa I'bBKaBOCTTA HA OTTOBOPUTE.
- He e wusmon3BaH moHe oOmie €IWH MapKep 3a XPOHOTHUII, Topaau (axra, ye

H3CJICABAHCTO MY € TPYAHO OOCTBHIIHO U CKBIIO.

ITPEITOPBKU K'BM ABTOPA

ABTOpBT ce € ChOoOpa3Wil C HalpaBeHUTE TPENOPHKU, MPH TPEIBAPUTEIHOTO
o0CHkIaHe Ha JOKTOpCKaTa Te3a, KaKTO MO OTHOIICHHS Ha HAKOU HESCHOTHU, Taka U
M0 OTHOIIIEHHE Ha 0(OPMIICHHETO Ha TeKCTa U HarjelHuTe MaTepuanu. B pesynrar ce
€ MoJyuusia €IHa OpUrMHajgHa U jgo0pe OajmaHcupaHa pa3paboTKa C BHCOKA HaydHa

CTOMHOCT.

Hpej:[naraM Ha YJICHOBCTC OT HAYYHOTO XYPHU Aa AaJaT IMOJIOKUTCIHA OLICHKA
Ha mpcacTaBC€HAaTa JOKTOPCKA TE€3a U Ja I1aCyBaT YTBBPAWUTCIHO 3a MPHUCHKAAHEC, HA

oOpa3oBaTenHaTa U Hay4Ha cTeneH ,,Jlokrop* Ha Mapus Benuzaposa 3axapuHoBa.

noir. 1-p JIsuesap Credanos, 1OKTOp
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The dissertation is developed according to the requirements of the National
sports academy “Vassil Levski”, Sofia, Bulgaria in a volume of 131 pages, of which
the first 6 are content, and list of abbreviations. The bibliography includes 136
sources, mostly in English. Includes content and a list of abbreviations, which
facilitates the use of the text. The text is arranged in five chapters, standard in the

construction of a thesis. The review was made according to several main criteria.

SCIENTIFIC AND PRACTICAL SIGNIFICANCE OF THE PROBLEMS
RESEARCHED, FORMULATION AND RATIONALE OF THE TOPIC

Circadian rhythms are a current issue of particular importance for sports
pedagogical theory and practice. They play a significant role in sports, related to the
optimization of sports and training time, sports results, adaptation to a specific time
zone, as well as the programming of sports events. The choice of the topic is grounded
by the intensification of the scientific and coaching interest in the relationship
chronotype - sport. The scientific and theoretical aspects of the chosen topic is
determinated by the fact that so far in Bulgaria no measurements of the chronotype
related to the active part of the population and sports have been conducted. In
addition, to date, the chronotype has not been associated with reaction time in

different parts of the day.



The topic of the dissertation is well formulated and corresponds to the content
of the presented work. A detailed and well-structured literature review is presented,
which reflects the achievements in chronobiology so far in world science.

The author shows knowledge of the more significant scientific and practical

developments on the problem in the scientific community.

HYPOTHESIS AND PURPOSE OF THE STUDY

The author shows an analytical relation to the used literature sources, as a

result of which he tests the following scientific hypotheses in two directions.

About the chronotype:

- It assumes that the sample will be dominated by individuals with an intermediate
chronotype, with a predominance of morning over evening types.

- Assumes that the highly active groups will contain more participants of the morning
chronotype compared to the group whith low activity.

- It assumes that women in all activity groups will be more morning oriented and men
will be more evening oriented.

- Assumes that the subjects of the morning chronotype will prefer to train in the
morning, those with the evening one - in the afternoon / evening, and the intermediate
chronotype will not have certain preferences.

With regard to alertness markers:

- Assumes that there will be differences in the values of the markers measured at
different times of the day when the group is examinated as a whole.

- Assumes that when separated by chronotype, the morning type will have better
reaction time and motor time in the morning, and the evening type - in the afternoon
or evening, especially if their usual training time coincides with the chronotype.

- Assumes that highly and very highly physically active will have better results than
low physically active subjects regardless of the measurement time.

The purpose of the dissertation is clearly defined, namely: to determine the
prevalence of different chronotypes among athletes and compare them with their
training schedules.

The stated purpose is realistically achievable regarding of the issue. After
analyzing the cited literature sources, the author asks questions about the comparison

of the chronotype with the behavior of the athlete; whether gender affects the



distribution of chronotypes; is there a connection between the chronotype, training

time, gender and the choice of sport.

RESEARCH METHODOLOGY

The whole research methodology is presented in detail and systematically.
The Horn-Ostberg questionnaire for determining the chronotype of each of the
participants, as well as the criteria that each of them must meet, are presented.There
are several limiting criteria in the selection of subjects: age, health status and
medication. For the purposes of the study, the criteria are quite sufficient. The study
involved men (20) and women (21). A Vienna test system was used to measure the
reaction time which was performed in the same time windows for each participant in
the same laboratory.

Variables from anthropometric measurements are age, weight, height and
BMI. Three types of alertness were also identified by tests S7 and S8 of the Vienna
test system which measures reaction time.

To assess the differences between the studied parameters, the subjects are
divided into the following groups:
- By chronotype - three groups: MMT, IT, MET
- By gender - two groups: men and women
- By physical activity - three groups: moderate LA, high HA and very high (VHA).

Statistical methods used for solving the statistical tasks are performed by
IBM® SPSS® Statistics V19 (Statistical Package for the Social Sciences) system for
analysis. The level of statistical significance a = 0.05, which was chosen by the author
for all statistical tests, is enough. Parametric and non-parametric tests were used

according to the type of distribution of the individual indices.

PRESENTATION OF RESULTS, ANALYSIS AND INTERPRETATION

The results are presented in 15 tables and 24 figures and 3 appendices, which
are logically related to the explanations in the text. The author has interpreted the
statistical significance of the obtained results, for the reaction time, according to the
chronotype, gender and training activity which he has presented from a practical point
of view through the indicator of the size of the effect (?).

The determination of the chronotypes among the participants in the study

showed that of the 25 subjects, two were moderately morning type (8%), 19 were



intermediate type (76%) and 4 were moderately evening type (16%). These results are
in line with many other studies in Europe and around the world, and apply to young
people aged 18 to 25 years. However, in studies with individuals over this age, there
are studies that contradict the author's results. The morning chronotype is associated
with older age. The author analytically discusses other factors that explain the
contradictory results in the world literature regarding the distribution of the
chronotype in different populations.

The purpose to determine the prevalence of different chronotypes among
athletes and their comparison with training schedules was achieved, as a result of
which the following conclusions were made:

- Students-athletes as a group do not give statistically significant differences in the
studied indicators, which confirms the intermediate chronotype of the sample. This
corresponds to the age of the group and the casual schedule of its daily life.

- The reaction time of the morning type (morning) coincides with their degree of
alertness according to their chronotype, but they have better results in the afternoon
compared to the intermediate and evening type, especially in the presence of a
warning signal. This shows that phase alertness compensates for the lower levels of
endogenous component activation due to reduced attention resulting from the
circadian phase.

- The evening type shows lower results for the reaction time in the afternoon
compared to the morning type, which is most likely related to the accumulation of
sleep dept during the working week, as a result of discrepancies between the preferred
and real time for rest and activity.

- People with very high physical activity have the worst results for the reaction time of
the groups according to their training activity, which is most likely due to
accumulated fatigue during the work week due to poor sleep quality, lack of sleep or
exercise in unsuitable for them time.

The contributions of the dissertation are the following:

- This is the first study in Bulgaria that reports data related to the chronotype, sports
results and time of day.

- The combination of chronotype, reaction time and training day time can affect sports
results and explain their variations.

- An electronic version of the questionnaire for the chronotype has been developed

and translated into Bulgarian.



The author also takes into account the limitations of this paper, which are:

- The biggest restriction is the limited number of participants. For this reason, the
results must be interpreted carefully.

- The training schedule of the athletes has not been strictly tracked, as well as the one
for sleep-wakefulness, which would allow for a better interpretation of the results at
very high physical activity.

- The chronotype questionnaire used includes precisely fixed answer options related to
participants time preferences. This limits the flexibility of the answers.

- Another chronotype marker was not used due to the fact that its examination is

difficult to obtain and expensive.

RECOMMENDATIONS TO THE AUTHOR

The author has complied with the recommendations made during the
preliminary discussion of the doctoral thesis, both in terms of some unclarity and in
terms of the layout of the text and visual materials. The result is an original and well-

balanced elaboration with high scientific value.

| propose to the members of the scientific jury to give a positive assessment of
the presented doctoral thesis and to vote in favor of awarding the educational and

scientific degree "Doctor" to Maria Velizarova Zaharinova.

Assoc. prof. Lachezar Stefanov, MD, PhD



