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PEIHOEH3UNA

oT wi-kop. AHoH PaneB KoceB, n1H— UHcTuTYT N0 OM0pu3nka n
OMoMeIMUMHCKO HH:KeHepcTBO-BAH

Ha JcepTalnuaTra 3a NpUChXKIaHe Ha oOpa3oBaTenHaTa U Hay4dHa CTEIeEH ,,JOKTOp
B oOmactra Ha BHcuieTo oOpa3oBanue 4. ,IlpupoaHu Hayku, MaTemMaTHKa U
nndopmartuka“, mnpodecuoHasHo Hampasienue 4.3. ,buomornuecku Hayku‘,
Hay4yHa CleHUanHocT ,,PU3M0NIorus Ha >)KMBOTHHUTE U 4YOBEKa, “Adanmayuonnu
NpPOMEHU 6 CU06UA NPOPUI HA eKCMEH30pU U (h1eKcopu Ha KONAHHA CMasa
npu pymooaucmu® nipeacraseHa or Mapus AuabomneBa ['aneBa

Mapus AsnbomeBa ['aneBa € poxeHa B biaroeBrpan, KbAeTo 3aBbpllBa U
CpeIHOTO cu 00pa3oBaHKUe B MPUPOJO-MaTeMaTH4YeckaTa TuMHas3us ,,Akaa. Ceprei
KoponwsoB®. TlpogbmxaBa oOpazoBanuero cu B Coduiicku yHuBepcuteT ,,CB.
Kmument Oxpuacku u mnpe3 2016 r. momyuaBa OakanaBbpcka CTENEH IIO
MOJIEKYJIsipHa Ouosiorus, a mpe3 2018 1. 1 MarucThbpcka CTENEH M0 OMOXUMHS ChC
CrielMaIu3aus Mo MoJeKyysipHa 6uosorusi. Chljata roguHa Ts CTaBa U aCUCTEHT
B IOrozanannus ynusepcurer ,,Heodut Puncku®, a npe3 2022 r. e 3aunciena kaTo
3aJI04€H JOKTOpaHT B mpodecroHanHo HampasieHue 4.3 buomornunu Haykw,
Hayy4Ha CIeuaIHoCT ,,OU3n0I0rrs Ha )KUBOTHUTE U YOBEKA™

Oowa xapakmepucmuka Ha oucepmayuonnus mpyo. Toil cbabpxka 284
CTpPaHHIM U € HamhcaH Ha JoOBp Obarapcku e3uk. Tpyaa e noope oHarneneH ¢ 36
¢urypu u 9 Tabnuuu. B Hero ca pepepupanu 284 uzrounuka, kato 14 oT TAX ca Ha
Oparapcku. JlucepranmyoHHWS TpPyA WMa CTaHAApTHA CTPYKTypa: BbBEACHUE;
JUTEpaTypeH o0030p; XHUIOTe3a, IeJl MU 3aJadyd Ha M3CIEIBAHUATA; METOMM;
00CHK/IaHe Ha Pe3yTaTUTE; 3aKIYEHHE; U3BOIU U TIPUHOCH; JINTEpaTypa.

OcHOBHUTE pe3yATaTH OT JAMCEPTAIMOHHUS TPy ca MyOJIMKyBaHU B JIBE.
CTaTUM B peHOMHUpaHOTO crnucanue Journal of Physical Education and Sport
(Q3), karo nmopu uma enHo 3abens3aHo uutupane. MimMa u 5 mpexacraBsiHUS Ha
Hay4YHU (QOpyMH, KaTo JIBa OT TAX ca C MEXAYHApOAHO ydactue. M3mbiHeHH ca
Bcuuku u3uckBaHugd Ha 3PACPB u muHumanHuTe U3uckBaHus Ha MHCTUTYyTa 1O
HEBPOOHMOJIOTHS.



JTumepamypen o0030p, xunomesa, uyen u 3a0auu HA U3CAEOBAHUAMA.
JlutepatypHusi 0030p € Hail rojsmaTta 4act Ha aucepramusita — 58 crp. Toi e
no0pe OalaHcUpaH M HACOYEH KbM IUIAHMPAHUTE U3CIIeBaHUs. AKIIEHT B HETO ca
Bb3MOXXHOCTUTE 3a OLCHSBAaHE HA CTATUYHU M JUHAMHYHU MYCKYJIHH U CTaBHU
GyHKUIMK € W30KMHETHYEH AuHaMoMeThp. HampaBeH u oOcToeH mpernien Ha
JaHHUTE 3a YHUJIAaTepalHa U OuiiaTepaliHa aCUMETPUs Ha KOJISIHO MTPU HETPEHUPAHU
nuna u ¢pytoonuctu. JlureparypHu 0030p € akTyasiaeH, KOeTO ce MOTBbPXKIaBa U OT
HUTUpaHarta aureparypa — 35% ca nmyOiuKyBaHM Mpe3 NocaeAHUTe 5 roauHu (5 ot
nyOnukanuuTe ca NyONUMKyBaHM TMpe3 HACTOsIaTa TOAWHA), a padoTHUTe
nmyOauKyBaHu npeau noseue ot 15 roaunu ca camo 20%.

Xumnore3aTa W LEATa Ha M3CIEIBAHETO CJEIBAT CBBCEM JIOTMYHO OT
LeJIeHacoYeHusl JureparypeH o03op. llenTta e cpaBHUTENHO NpOy4YBaHUS Ha
cWIoBUA Npoduia Ha puUTAll M ONOPEH KpaK 3a aJanTallMOHHU MPOMEHU MpuU
u3cle[BaHE C HW30KMHETHMYEH JUHAMOMETHD NpH pa3inyHU pPEKUMU Ha
HATOBAapBaHETO HA €KCTEH30pU M (PJIeKCOpU Ha KOJSIHOTO. 3a MOCTUTaHe Ha LenTa
ca IUITaHUpaHU 6 KOHKPETHM 3a/1auu.

Memoou. MetonuTe ca ONMMCAHMW TMPENHM3HO M JOCTATHYHO TOYHO 3a Ja
MoraT M3Cle/IBaHusATa Ja ObJaT Bb3NMpousBenaeHu 0e3 mpoodnemu. M3cneaBanu ca
oburo 32 nuna, karo 12 ca Herpenupanu, a 20 ca npodecroHanHu (HyTOONHUCTH.
[TapameTrpuTe Ha TelecHaTa Maca ca ONpeAeTeHH C OMOMMIIEIAHCeH aHaIU3aTop.
W3mepBaHusTa Ha CUJIOBUTE XapaKTEPUCTHUKM Ha EKCTEH30pu U (iexcopu B
M30METPUYEH, KOHIIEHTPUYEH U €KCLIEHTPUUYEH PEXUM Ha MYCKYJHO ChKpPALICHUS
ca U3BBPIIEHUM C HM3OKMHETHYEH JuHaMomeThp. OOpaboTkaTa W aHanu3a Ha
eKCTIEpUMEHTATHUTE JJAHHH CHIIO Ca ONMMCAHH JOCTATHBYHO TOYHO.

Pezynmamu. Pesyntatute OT uU3CIeABaHUATa ca J00pe NpeICTaBEeHU U
WItoCcTpupanu ¢ 25 uBetHu purypu u 6 Tabnuinu Ha 06mo 37 ctp. B mbppBara vact
Ha TO3U pa3zell ca MOKa3aHU PE3yIATaTUTE OT aHTPOIIOMETPUUYHUTE U3MEpBaHus. B
CJIEJIBAIIIUTE JIBE YACTH Ca MOKA3HU CHJIOBUTE MPOGUIN Ha €KCTEH30pU U (PIIEKCOPU
CbOTBETHO B M30METPUYUEH U IMHAMHYEH PEXKUM Ha ChbKpaIICHUE.

B derBBpTHS pa3gen ca OMHCAHW TUIIOBETE BBPTSIl MOMEHT — BI'BI U
BBPTAIL] MOMEHT - CKOPOCT 3aBHCHMOCTH 3a OIICHKa HA CTaTHYHA W JMHAMUYHA
cTaOUITHOCT 4Ype3 Koe(pUUMEHTH Ha OujaTepaiHa acCUMETPHsl MEXAYy puTall U
OTIOPEH KpakK.



®opmupanu ca 6 Bb3MOKHU KOMOMHAIIMU OT €KCTEH30pU U (PIIEKCOpHU MpH
HETPEHUPaHU JIula u npu GyTO0IUCTH.

B mnocnennara uact Ha pasfena pe3yiTaTH € HalpaBeHa OLEHKa Ha
MYCKYJIHUS TUCOANIaHC M CTETEeHTa Ha IMHAMUYEH KOHTPOI 4pe3 KoeduimeHnra 3a
yHUJIaTepaliHa aCUMETPUS MEXIY (ICKCOPU U €KCTEH30PH.

Obcvicoane na nonyuenume pezyamamu. To3n pasnaen € HeoOWUalHO
IBJIBI, KaTO € C JIBE CTPAHULM I10 IBJIBI OT pa3jiesia Ha pe3yiTaTuTe, He3aBUCUMO,
4e B MOCJEAHMS ca BKIIOYEHH 25 Gurypu u 6 Tabaunu (0OMKHOBEHO TOBA € BTOPUS
no obem pazzen B aucepTalMOHHUTE TpynoBe) . OT enHa CTpaHa € HalpaBeH
CPaBHUTEJIEH aHAJIU3 C TOJIsIM 00eM JIUTepaTypHH JaHHM, HO OT JApyra TOBa BOJU /10
M3BECTHO Pa3BOJIHSABAHE HA JUCKYCHATA, KOETO 3aTPy/JHsIBA YUTaTENA.

CrnenBaioro ciesi 00CHXKIAHETO ,,3aKII0YEHUE" BCHIIHOCT MPEACTABIsIBA
MHOTO 100po 00o0uIeHre Ha LsIocTHATa AucKkycus. ETo 3aimo cu mo3BosisiBam j1a
r'0 M3MOJ3BaM TYK KaTo JIOTHYEH U3BOJ OT HAIIPABEHOTO ISUIOCTHO OOCHK/IaHE.

,dpe3 CpaBHUTEJIEH aHaJW3 Ha BBPTSIIIUS MOMEHT, aHAJIW3 HA KpPUBUTE
BBPTAI] MOMEHT — BI'BJ, BBPTSIl MOMEHT — CKOpPOCT, KaTO W KOJHYECTBEHOTO
OllCHsIBaHE Ha OwmiarepaiHaTa aCHUMETPHsi, MYCKYJIHHUS nucOalaHC, CTETeHTa Ha
AMHAMAYHHAS KOHTPOJ W BPEMEBUTE XapaKTEPHCTUKH Ha TEHEPUpAaHE Ha CHJIa,
CTaBa BB3MOXHO YCTAHOBSIBAHETO HAa KOHKPETHH aJaNTallMOHHU MPOMEHHU NpHU
npodecuonanuure ¢yroonuctu.” ,JlucepralMoHHUs TpyJ oOOrarsiBa Hay4yHO —
TEOPETHYHUTE W HAYYHO — MPHIOKHUTE TMO3HAHMA 33 JUHAMOMETPHUYHUTO
TecTBaHe npu pyrdéomucTy.

Ilo npunyun cvm cvenacen ¢ HanpaseHume u3600U U NpPUEMAM
gopmynupanume npemenyuu 3a PUHOCU.

H3zeoou.
1. CpaBHHUTENIHUS aHATU3 HA AHTPOMOMETPUYHUTE TPOPIIN HA IBETE TPYIH

W3CJEIBAaHM JIMIA TI0Ka3Ba CTATHCTUYECKH 3HAYMMO II0-HUCKHM CTOMHOCT Ha
MacTHaTa Maca W I0-BUCOK OTHOCHTENICH 51 Ha o0Imara MyCKyJHa Mmaca IpH
npodecronanuure (GyTOOIUCT, CHPSAMO HETPEHUPAHUTE JIMLA. YCTAHOBEHH ca
yMepeHa JI0 BHCOKa TOJIOXKHUTEIHA KOpenamuss MEXIy MYCKyJlHaTa Maca H
MaKcuMajHaTa M30METPUYHA CHJla Ha (PIICKCOpUTE Ha KOJISTHOTO, B MU 00eM Ha
JBIDKCHHE U HA eKcTen3opute B obmacrra 20°-40°



2. Ilpu W30OMETPUYHHATE W W30KMHETUYHUTE MYCKYJIHHM CBKpAILCHHUS,
oTHOcHUTeNHaTa MyckyiHa cuia (Nm/kg) Ha ekcreHzopute U (eKCOpUTE Ha
KOJIIHOTO M Ha JiBaTa Kpaka € JIOCTOBEPHO I0-BHCOKa Npu (PyTOOIHCTUTE B
CpaBHEHHE C HETpeHHpaHuTe Juna. AOcomoTHaTta cuiaa Ha (IeKkcopuTre B
€KCLIEHTPUUYEH PEXHUM CBIIO € MO-ToJIsIMa, HO IIPU ONOPHHMS KPaK caMO IPU HUCKH
CKOPOCTH, a NpPU PUTALIUSA — IPU BCUYKU CKOPOCTU. Te3u pe3ynraTu IMOKa3Bar
aJlaNTallMOHHU CWJIOBU Pa3inyus U (PYHKI[MOHAJIHA aCUMETPUS B CHELMATN3ALIMITA
Ha J|BaTa Kpaka.

3. Ha Ga3ata Ha 3aBUCHMMOCTTa BBPTAII] MOMEHT — BI'bJl U CTOMHOCTUTE Ha
KOoe(UIIMEHTUTE 3a OuilarepaiHa CUIOBa aCUMETPHsl NPU HETPUHUPAHUTE JIMIA ca
nedunupanu 3 TUMNa 3a ekcrensopure: I — 6e3 acumerpusrta; Il — ¢ acumerpus u
no-cuiieH putai kpak Haj 80° u Il — ¢ acumeTpust B 1ieMs BIVIOB JHAIA30H, C T0-
CUJIEH OINOPEH KPaK B JISIBO M PUTAILl KPaK B JSCHO Ha KpUBaTa. AHAJOTMUYHO NPH
¢yTOonucTutTe Te3u TUNOBE ca choTBETHO A, B u C, xaro npu tun C onopHUs Kpak
€ mo-cujieH B uenus odeM Ha jaBuxeHueto. [lpu ¢dnexkcopure ca nedpuHupanu 1sa
TUIA, KOUTO MpPU HETpeHupaHurte ca: 1 — 0e3 acuMmeTpus U 2 — ¢ acUMeTpus, U
CbOTBETHO Npu (yTOonucTure - a u b. ToBa Tunuzupane nasa uHPopmanus 3a
CWJIOBUTE NMCOANlaHCHU M TO3BOJISIBA OLIEHKAa Ha PUCKOBETE OT TPaBMU IPHU JBETE
MYCKYJIHU TPYIIM Ha KOJISTHHATa CTaBa 3a JABETE IPYIH U3CIEABAHU JIULA.

4. 3a eKCTEeH30pUTE Ha pUTAIIUS KpPaK € MOKa3aHa U MPOMsHA B ONITUMAaIHATa
IbJDKAHA HA MYCKYJIHUTE BJIAKHA, UPE3 MPEMECTBAHE HA bI'bJIa HA TUKOBUS BHPTIIL
MOMEHT HAJISICHO B KpUBaTa BBPTSI] MOMEHT — bI'bJI. [Ipu pyTOOIMCTH ¢ n3pazeHa
CHJIOBA aCMMETPHsI, K3MECTBAHETO € OT mopsiabka Ha 10°-15°,

5. OyHKIMOHANHUSA KOSPHUIIMEHT 3a JUHAMUAYECH OajlaHC HA PUTAIIUS Kpak
npu  GyTOoIHCTHTE € JOCTOBEPHO MO-BHCOK mpu ckopoctd 180 m 300°/s, B
CpaBHEHME C OMOPHUS KpaK, KOETO MO0Ka3Ba, ye crernudukara Ha pyTOosiHaTa Urpa
Ce OCUTypsiBa OT aJanTaiusaTa Ha (DIEKCOpUTE Ha PUTALIUS Kpak Aa reHepupar
JOCTaTh4Y€H BBPTAL] MOMEHT B €KCLIEHTPUUYEH PEXUM, KOMTO Jla yCTOM Ha TO3U Ha
EKCTEH30pPUTE B KOHIICHTPHYEH.

dopmynupaHuTe 5 W3BOAA OT JOKTOpAaHTKaTa, MOKA3BaT, 4e TA B3ella TOJ
BHUMAaHHE 3a0€JEeKKUTE OTHOCHO M300MIMETO OT H3BOAM IO BpeME Ha
npenzamurara. [lopaboTeHO € cepro3HO M ca u3BeleHUu U Jo0pe (popmynupaHu,
KaTo M3BOJM JICHCTBUTEIHO HAl-CHIIECTBEHUTE pe3yiTatu. B penensusra, a3 cbM



HarpaBuWJI MaJIKU PCAAKIIMU, KOCTO Criopea MCH € CTCTHA,II OIIC MaJIKO M3BOJIMHTC.
HpI/IHOCI/ITe CrIopca MCH HAMAT HYKIAa OT HUKAKBa PCAAKIIHA.

Hsamam 3a0enexku, KOUTO Ja MPOMEHAT OTIIMYHOTO MU BII€UATICHUE OT
JIUCepTallMOHHUS TpyA. ABTOpedepara oOTpas3siBa aJeKBaTHO HU3BBPIICHUTE
M3CJIE/IBAHUS 1 OCHOBHUTE MOJYUYEHH PE3YJITaTH.

3axknwuenue. TemaTukara Ha JUCEPTAIMOHHHS TPYyJX € B oOiacTra Ha
criopTHaTa (PU3MOJIOTHS U € HECbMHEHO aKTyasiHa. M3cneaBanusTa ca miiaHupaHu U
M3MBJIHEHH 00pe. JlokTopaHTKaTa Mmoka3Ba OTJIMYHHM KadecTBa B paboTaTa CU ChC
ChIIECTBYBalNlaTa JUTEpaTypa. ToBa MU JaBa OCHOBAHHME J1a MOKAHS YBaXKaeMHUTE
YJIEHOBE HA JKYPUTO J1a OLIEHUM IOJIOKUTEIHO HACTOSIIUSA JIUCEPTALMOHEH U Ja
riacyBame c ,,JIA“, HagsiBam ce enuHoaymiHO, HAa Mapust AabomeBa ['aneBa na
ObJie MpUCheHa 00pa3oBaTeIHATa U Hay4YHa CTeneH ,,JIokTop® 1Mo npodecnoHanHo
HamnpasieHue 4.3 buojiornyecku HayKu C HaydHa crenuaiHocT ,,dusnonorus Ha
’KUBOTHHUTE 1 YOBEKA*“.

12.09.2025 r./Codus Pernensenr:
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REVIEW

by Corresponding Member Andon Radev Kosev, from the Institute of Biophysics
and Biomedical Engineering-BAS
on the dissertation for awarding the educational and scientific degree "doctor" in
the field of higher education 4. "Natural Sciences, Mathematics and Informatics",
professional field 4.3. "Biological Sciences", scientific specialty "Physiology of
Animals and Humans, "Adaptive Changes in the Strength Profile of Knee Joint
Extensors and Flexors in Football Players" presented by Maria Alyosheva
Ganeva.

Maria Alyosheva Ganeva was born in Blagoevgrad, where she also
completed her secondary education at the Nature and Mathematics High School
“Acad. Sergey Korolev”. She continued her education at Sofia University “St.
Kliment Ohridski”, and in 2016 she received a bachelor's degree in molecular
biology, and in 2018 a master's degree in biochemistry with a specialization in
molecular biology. In the same year, she became an assistant at the Southwestern
University “Neofit Rilsky”, and in 2022 she was enrolled as a part-time doctoral
student in the professional field 4.3 Biological Sciences, scientific specialty
“Physiology of Animals and Humans”.

General characteristics of the dissertation. It contains 284 pages and is
written in good Bulgarian. The work is well illustrated with 36 figures and 9 tables.
It references 284 sources, of which 14 are in Bulgarian. The dissertation has a
standard structure: introduction; literature review; hypothesis, aim and objectives of
the research; methods; discussion of results; conclusion; findings and contributions;
references.

The main results of the dissertation work have been published in two articles
in the reputable journal Journal of Physical Education and Sport (Q3), with even
one noted citation. There are also 5 presentations at scientific forums, two of which
have international participation. All requirements of the ZRASRB and the
minimum requirements of the Institute of Neurobiology have been met.



Literature review, hypothesis, objective and tasks of the research. The
literature review is the largest part of the dissertation — 58 pages. It is well-balanced
and directed towards the planned research. The focus is on the possibilities for
assessing static and dynamic muscle and joint functions using an isokinetic
dynamometer. A thorough review of data on unilateral and bilateral knee
asymmetry in untrained individuals and football players has been conducted. The
literature review is relevant, as confirmed by the cited literature — 35% were
published in the last 5 years (5 of the publications were published this year), while
the works published more than 15 years ago account for only 20%.

The hypothesis and aim of the research logically follow from the targeted
literature review. The goal is a comparative study of the strength profile of the
kicking and supporting legs for adaptive changes in testing with an isokinetic
dynamometer under various loading regimes of knee extensors and flexors. To
achieve this aim, 6 specific tasks are planned.

Methods. The methods are described precisely and accurately enough for the
research to be reproducible without problems. A total of 32 subjects were studied,
of which 12 were untrained and 20 were professional football players. The body
mass parameters were determined using a bioimpedance analyzer. Measurements
of the strength characteristics of extensors and flexors in isometric, concentric, and
eccentric modes of muscle contraction were performed with an isokinetic
dynamometer. The processing and analysis of the experimental data are also
described in sufficient detail.

Results. The results of the studies are well presented and illustrated with 25
color figures and 6 tables over a total of 37 pages. The first part of this section
shows the results of anthropometric measurements. The next two parts demonstrate
the strength profiles of extensors and flexors in isometric and dynamic modes of
contraction, respectively.

The fourth section describes the types of torque - angle and torque-speed
dependencies for assessing static and dynamic stability through coefficients of
bilateral asymmetry between the kicking and supporting leg. Six possible
combinations of extensors and flexors have been formed for untrained individuals
and for football players.

In the last part of the results section, an assessment of muscle imbalance and
the degree of dynamic control was made through the unilateral asymmetry
coefficient between flexors and extensors.



Discussion of the obtained results. This section is unusually long, being two
pages longer than the results section, despite the fact that the latter includes 25
figures and 6 tables (usually this is the second largest section in dissertations). On
the one hand, a comparative analysis is made with a large volume of literature data,
but on the other hand, this leads to a certain dilution of the discussion, which makes
it difficult for the reader.

The following "conclusion" after the discussion is actually a very good
summary of the entire discussion. That is why I allow myself to use it here as a
logical conclusion from the entire discussion.

"Through comparative analysis of torque, analysis of torque-angle, torque-
velocity curves, as well as quantitative assessment of bilateral asymmetry, muscle
imbalance, degree of dynamic control and time characteristics of force generation,
it becomes possible to identify specific adaptive changes in professional football
players." "The dissertation enriches the scientific - theoretical and scientific -
applied knowledge of dynamometric testing in football players."

In principle, I agree with the conclusions drawn and accept the formulated
claims for contributions.

Conclusions

1. The comparative analysis of the anthropometric profiles of the two groups
of examined individuals shows a statistically significant lower fat mass and a
higher relative share of total muscle mass among professional football players
compared to untrained individuals. A moderate to high positive correlation has
been established between muscle mass and the maximum isometric strength of the

knee flexors throughout the range of motion and the extensors in the area of 20°-
40°.

2. In 1sometric and isokinetic muscle contractions, the relative muscle
strength (Nm/kg) of the extensors and flexors of the knee in both legs is
significantly higher in football players compared to untrained individuals. The
absolute strength of the flexors in eccentric mode is also greater, but in the support
leg only at low speeds, while in the kicking leg — at all speeds. These results
indicate adaptive strength differences and functional asymmetry in the
specialization of the two legs.



3. Based on the dependence of torque — angle and the values of coefficients
for bilateral strength asymmetry in untrained individuals, 3 types for extensors have
been defined: I — without asymmetry; II — with asymmetry and a stronger kicking
leg above 80°; and III — with asymmetry across the entire angular range, with a
stronger supporting leg on the left and kicking leg on the right on the curve.
Similarly, these types in football players are respectively A, B, and C, with type C
having a stronger supporting leg throughout the entire range of motion. For flexors,
two types have been defined, which in untrained individuals are: 1 — without
asymmetry and 2 — with asymmetry, and respectively in football players - a and b.
This typology provides information on strength imbalances and allows the
assessment of injury risks in both muscle groups of the knee joint for both groups
of subjects.

4. For the extensors of the kicking leg, a change in the optimal length of the
muscle fibers is also shown, by shifting the angle of the peak torque to the right in
the torque-angle curve. In football players with pronounced strength asymmetry,
the displacement is in the range of 10°-15°.

5. The functional coefficient for the dynamic balance of the kicking leg in
football players is reliably higher at speeds of 180 and 300°/s, compared to the
support leg, which indicates that the specificity of the football game is ensured by
the adaptation of the flexors of the kicking leg to generate sufficient torque in an
eccentric mode that can resist that of the extensors in concentric.

The formulated 5 conclusions from the doctoral student show that she took
the comments regarding the abundance of conclusions during the pre-defense into
account. Serious work has been done, and the most essential results have been
derived and well formulated as conclusions. In the review, I made minor edits,
which I believe tightened the conclusions a bit more. The contributions do not
require any editing.

I have no remarks that would change my excellent impression of the
dissertation work. The abstract adequately reflects the research carried out and the
main results obtained.

Conclusion. The topic of the dissertation is in the field of sports physiology
and 1s undoubtedly relevant. The research has been well planned and executed. The
doctoral candidate demonstrates excellent qualities in her work with the existing
literature. This gives me grounds to invite the respected members of the jury to
positively evaluate the current dissertation and to vote "YES", hopefully



unanimously, for Maria Alyosheva Ganeva to be awarded the educational and

scientific degree of "Doctor" in the professional field 4.3 Biological Sciences with
a scientific specialty in "Physiology of Animals and Humans".

12.09.2025 / Sofia Reviewer:
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