Bx.Ne 416 / 15.09.2025r.

CTAHOBULWE
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PeueHseHT: Mpod. Bacnun Hukonos Kones, AoOKTOp, OT MHCTUTYyTa No HeBpobMoaorma npm
BAH

1. O6wa vacr

AncepTayMoHHUAT Tpya Ha Mapua laHeBa wu3cnegBa afanTauMOHHUTE NPOMEHM B LOJIHUTE
KpalHMuM Ha ¢yTboAnCTM, KaTo ce dOKycupa BbpXy adanTaumaTa Ha MYCKY/IMTE EKCTEH30pU U
dieKcopyM Ha KONAHHATa CTaBa M3Pa3eHU B M3sBATa Ha MYCKY/IHA CM1a NPU KOHTPOAIMPAHU YCA0BUA
Ha u3ciegBaHe NOCPeACTBOM M30KMHETMYHA ANMHAMOMETpuA. N3cneasaHeTo NpeacTaBasaBa 3HAYMM
Hay4yeH MHTepec, Tbi KaTo 0beAnHABA acNeKTU Ha cnopTHaTa ¢M3MoI0orMa, NpeBeHLMATa Ha TPaBMuU
M ONTUMM3ALMATA HA CNOPTHUTE NOCTUKEHMUA.

AncepTauMoHHUAT TPyA NpeacTaBA MHOBAaTMBHU NOAX0AM 33 U3C/eABaHe Ha CUI0BU XapPaKTEPUCTUKMU
M aganTauyMoHHUTE UM NMPOMEHW Npu npodecnoHanHu GyTboanctu. M3non3BaHeTo Ha pPasINYHU
N3CNef0BaTe/ICKM TEXHUKM M PEXMMM HA paboTa, AaBa Bb3MOXKHOCT 3a NpociesAaBaHe M OLEHKA Ha
HacTbNUAMTE afaANTAUMOHHM M3MEHeHUss BbB ¢YHKLMOHA/IHOTO CbCTOAHME Ha daekcopuTte U
€KCTeH30puTe Ha KO/IAHHA CTaBa B pe3y/TaT Ha NPoAb/IKUTENEH TPEHNPOBBYEH CTaXK BbB pyTbona.
PbKOBOAMTENM Ha ANCEPTALMOHHMA TPYA, Ca U3TbKHATK cneunanmctn B ob6aactta Ha M3yy4aBaHeTo Ha
CEeTUBHO-ABUraTesIHaTa AeNHOCT Ha 4YoBeKa — pgou. KatepuHa Crambonmesa ot MHB-BAH wn npod.
HeseHa MNeHueBsa ot O3Y ,H. Punckn®, bnaroesrpag.

OucepTaumata e HanucaHa Ha 187 cTpaHWuM, KaTo ca NpeacTaBeHM AocTaTbyeH 6poit durypu u
Tabnuum, malocTpupawm metoamte M pesyntatute. B pabortata ca uutupaHu 284 nutepaTypHU

M3TOYHMKA, NpeacTaBeHn ca n 5 NpUNoXKeHUs.

2. MpeAacTaBAHe Ha AUCEePTALMOHHUA TPYA

OncepTtaumaTa e NpeacTaBeHa B HAKONKO pasaena. MbpBUAT pasfen BK/IOYBa AnTepaTypeH 063op
CBbP3aH C AMCcepTaLMOHHUA npobaem. NoapobHOo ca NpeacTaBeHM AaHHU OTHOCHO $U3MOo0TUATa U
6MOMEXaHMKa Ha reHepupaHeTo Ha CWAa OT CKejleTHaTa MycKynaTypa. M3AcHeHM ca aHaTomo-

(byHKLI,MOHaﬂHMTe XapPaKTePUCTUKN N aAaNTALUOHHUTE NPOMEHUN Ha EKCTEH30PUTE U d)ﬂeKCOpMTe Ha



KoNAHHaTa ctaBa npu ¢ytboanctn M cneundukata nNpu puTaw, M OMOpeH Kpak. 3acAraiku
Bb3MOXKHUTE METOAM 33 OLEHsABAHE Ha CTaTUYHUTE U AMHAMMYHM MYCKY/JIHU U CTaBHU QYHKUUU
NoApo6HO e M3/10XKeHa MeToAMKaTa 3a M3MepBaHe NOCPeACTBOM U30KUMHETUYEH JUHAMOMETBLP KaTo
Ca OMMUCaHW CbOTBETHUTE NapameTpy — 3aBUCMMOCTUTE BBLPTALL MOMEHT-bIbA U BbPTALL MOMEHT-
CKOPOCT Ha eKcTeH30pu 1 GNEeKcopu Ha KONsHHA cTaBa. HanpaBeH e npersieg v Ha vM3cieaBaHuATa
CBbP3aHM C yHMNaTepasHa u bunatepasHa CUIOBA aCUMETPUA HA KOJIAHO M TAXHOTO 3HaYeHue npu
byT6OANCTU M HETPEHMPAHU NMLA.

B pesynTat Ha snuTepaTypHuA 0630p ca M3BeAEeHW XMnoTesa, Luen M 3ag4ayuv Ha AuceprauusTa.
XunoTtesata e O0CTaTb4HO KOHKPETHa M e CBbp3aHa C M3cneABaHeTo Ha ¢yTbo/aMCTM KaTo ce
npegnonara, 4ye aCUMETPUYHUTE HATOBaPBaHUA Npu NpPodecnoHanHK GyTOOANCTU C NPOABAKUTENEH
TPEHMPOBBYEH CTaX, BOAAT A0 cneunduryHM 3a ABaTa KpaKa aganTaumoHHU U3MEHEHUA B CUIOBUTE
XapaKTEPUCTUKM Ha eKCTeH3opuTe U GeKCcopuTe Ha KoMAHHaTa cTaBa. Tasu xunoTtesa onpenens u
uenTa Ha AMCEPTaLMOHHMA TPYA, @ MMEHHO Aa ce NpoBeAe CPaBHUTENHO NPOyYBaHe Ha CUI0BUA
npodun Ha puTaLl, U OMOPEeH KPaK, 3a OLLEHKA Ha afanTauMoHHM MPOMEHMU Npu NpodecuoHanHu
¢byT60NNCTH, Upe3 NpoBeXAaHe Ha WMPOKOOHXBATHO U3C/eLBaHe C U3OKMHETUYHA AMHAMOMETPUSA
Ha EeKCTEeH30pWU U GIeKCOpPU Ha KOMAHO NPWU PasIMYHM PEeXMMM Ha HaToBapBaHe, reHepupaHe Ha
BbPTALL MOMEHT-bIb U BbPTAL, MOMEHT-CKOPOCT 3aBUCMMOCTU U U3UNCASIBAHE HA KOeUUMEHTHU 33
yHUNaTepasHa u bunatepasiHa CMI0Ba aCUMETPUS.

B pesynTat ca dopmynnpaHu 6 3aaaum 3a NpoBeKAaHe Ha CbOTBETHUTE U3CNelBaHUA, U3MEePBaHWA,
W3B/IMYAHE Ha JaHHW U CTAaTUCTUYECKM aHaNu3.

M3nonssaHWTe MeToAM 3a U3c/ieaBaHe ca NpPeACTaBeHM B OTAE/HA r1aBa KaTo noapobHo ca onncaHu
KaKTO M3MepBaHETO U U3UMCNEHMETO Ha Pas/IMYHUTE NapameTpu, Taka U METOAMUTE 3a CTaTUCTUYECKU
aHaNM3 Ha AaHHuTe.

Pesyntatute ca o606ueHn B OTAenHa [NaBa KaTo ca MpeAcTaBeHW MNoApobHO U3MepeHuTe
oueHeHUTe napameTpu, o0b6obLEHN B HAKONKO NoAd-pasgena 3acArawy (a) aHTPOMOMETPUYHM
nokasaTenu, (6) usometpuueH cunoB NPodua Ha eKCTeH3opu M bAeKCopU Ha KonsHHa cTaBa, (B)
ANHAMUYEH CU0B NPOodUA Ha eKCTeH30pU U GJIEKCOPM Ha KOJIIHHA CTaBa, (r) TMnoBe 3aBUCMMOCTH
BbPTALL MOMEHT-bIb/1 U BbPTALL MOMEHT-CKOPOCT 33 OLLEHKA Ha CTaTUYHA U AMHAMMYHA CTabUAHOCT
ypes KoedULMEHTU Ha BunatepanHa acMMeTPUA MEXAY PWUTALL M OMopeH Kpak, (4) oueHKa Ha
MYCKyNeH AncbanaHc U cTeneH Ha AUHAMWYEH KOHTPO/ 4pe3 KoedUUMeHTM 33 yHunaTepasHa
acuMeTpus mexay GpJekcopu 1 eKCTeH30pHu.

Hai-cbliecTBeHUTe pe3ynTaTh yCTaHOBEHM OT M3CnefBaHUATA npeacTaBeHu oT Mapwua laHeBa ca
bOKyCMpaHM BbpPXY Ha/IMYMETO HA JOCTOBEPHM Pas/IMKM B OTHOCWUTE/IHUS BbPTALL, MOMEHT Ha
eKcTeH3opuTe M daekcopuTe Ha KoAAHO mexay o&yTboancT M HeTpeHupaHu Aauua  npu

U3OMETPUYHN, E€KCUEHTPUYHU U KOHUEHTPUYHU MYCKY/ZIHU CbKpalleHUA, KaKTO U B pPas3/inyna B
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ONTUMAJTHUTE MYCKYJIHU Ob/IXKMHU Ha EKCTEH30PUTE Ha KONSIHOTO Ha PUTALLMA KPaK 3a reHepupaHe
Ha MaKCMMasiHa M30METpUYHaA cuna. PasnnumATa ca yCTaHOBEHM OCBEeH Mexay ¢yTbonuctv u
HETPEeHWPaHW ML, HO M MEXAy puTal, M OnopeH KpaKk npu ¢yTboancT, KOeTo NoTBbPMKAABA
cneunduyHocTTa npu cnoptuctute. OCBEH TOBa, Ype3 NPeLNOXKeHUA MeToh, Ha Mu3c/iefBaHe ca
bopmMUpaHN pasanyHK TUNose GyTOOINCTM U HETPEHWPAHU ANLA CMopPes MHAMBUAYANAHUA Npodun
Ha M30MeTpUYHaTa UM CU/Ia U ABYCTPAHHATA CUI0BA aCUMETPUS.

OncepTtaumnaTa 3aBbpliBa ¢ NoapobHa AUCKYCUA Ha MOAyYeHUTe PesynTaTh U TAXHOTO 3HadyeHue 3a
OUEHKa Ha aganTauMOHHUTE MPOMEHM, KOMTO HacTbneaT npu npodecroHanHuTe oyT6oamcTm. Tyk
61X npenopbyan Ha aBTOpKaTa [a BbBede NOA3arnaBusA, Tbi KaTo Taka NPeACTaBeHUAT TEKCT e
TBbPAE Abnbr (38 cTpaHMLUM) U YMTaTENAT ce rybu B Hero.

HanpaBeHM ca CbOTBETHUTE U3BOAMU WM Ca MpPeACTaBEeHW MPUHOCUTE HA AUCEPTALMOHHUA Tpya,
OTKbAETO Ce BWXKAA, Ye 3HAYEHMETO Ha TO3U TPYA € KAaKTO TEOPETUYHO, Taka M MPaKTUYHO U e
HanpaseH M3BOA, Ye U3cieaBaHMATa MOraT yCnewHo 4a Ce Npuaarat B CMOPTHATa NPaKTUKA KaKTo 3a
nofobpsBaHe Ha CNOPTHWUTE MOCTUMKEHWA, TaKa M 33 OCUTypsBaHe Ha MO-34PABOC/IOBEH PEXUM Ha

cbCTe3artenunte.

3. Ny6aukaymnoHHa genHocT

Pesyntatute oT AucepTaumata ca Ny6AMKyBaHW B 2 Hay4yHM CTaTUKM OTMeYaTaHU B MEXKAYHapOAHOTO
cnucaHue Journal of Physical Education and Sport (Q3), B egHa OT KOMTO AOKTOpaHTKaTa e Bogel,
aBTop. Pe3yntatute ca AOKNaZABaHM Ha TPU MeXAYHapOAHM M ABa HauMoHanHU dopyma. Bbnpekn ye
ny6anKauMoHHaTa AEMHOCT Ha AOKTOpPaHTKaTa HaMmb/AHO YA0B/ETBOPABA U3MCKBAHMATA Ha 3aKoHa 3a
pa3BUTUE Ha Hay4yHUA cbCTaB B penybivka bbarapma U NpaBUAHUKA 33 HErOBOTO MPUIOXKEHUE B
MHcTuTyTa no Hespobuonorna n BAH, 6ux npenopbyan pesyntatute oT ToBa uU3caeasaHe Aa 6baat
Ny6ANKYBaHW 1 B APYrM MeXAyHapoaHU cneuunanmsnupaHm nusgaHus, 3a Aa moraT Aa nosyyaT noseve

N3BECTHOCT U pPa3npoCTpaHeHuUe.

4. 3aKknoyeHue

Hay4yHOTO M3cnenBaHe NpeAcTaBeHO B AMCEPTALMATA MMA KAaKTO HAay4YHO, TaKa U NPUNOXKHO 3Ha4YeHne
33 nogobpsBaHe Ha 34pPaBeTO M B KpalHa CMETKa - Ha KauyecTBOTO HAa MBOT Ha CMoOpPTUCTUTE.
MpeactaBeHMTE Hay4yHWM TPYAOBE M AMcepTauMAa Xapaktepmsmpat Mapusa MaHeBa KaTo HaAeXAneH

mnag I'IpOd)ECI/IOHaIII/ICT n unscnegosartes.

He3aBMCMMO OT HanpaBeHWUTE KPUTMKM, OCHOBABAMKM Ce Ha LANOCTHATA OLEHKA HA AUCEPTaLMOHHMUSA
TPYA Y UMalKK npeasua, YyHUKAAHOCTTa M TPYAHOTO cbbupaHe Ha AaHHM OT CnoPTUCTU-GYTEOANCTU 1

B KpaﬁHa CMETKa Ha OrpomMHMA Tpyd NONOXKeH OT AOKTOPAHTKATa, npenopbyBam Ha HAay4YHOTO XYypKH
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Ha MWHcTMTyTa no HeBpobuonormsa npu BAH pga npucban Ha Mapua AnboweBa [aHeBa
obpasoBaTesiHaTa M Hay4yHa cTeneH "AOKTop" No Hay4YyHaTa cneunanHocT “OU3noNorns Ha KUBOTHUTE

M YyoBeKa“, npodecroHanHo HanpasneHue 4.3. BUONOrMYECKUN HAYKW.

Codwusa, 15.09.2025 PeueHseHT:



Bx.Ne 416/ 15.09.2025r.

SCIENTIFIC OPINION

regarding the dissertation of Maria Alyosheva Ganeva
on the topic "Adaptational Changes in the Strength Profile of Knee Extensors and Flexors in
Football Players"
submitted in fulfillment of the requirements for the educational and scientific degree “Doctor”
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1. General Part

The dissertation of Maria Ganeva examines adaptational changes in the lower limbs of
football players, focusing on the adaptation of the knee extensors and flexors as expressed in
muscle strength performance under controlled research conditions using isokinetic
dynamometry. The study is of significant scientific interest as it combines aspects of sports
physiology, injury prevention, and the optimization of athletic performance.

The dissertation presents innovative approaches to the study of strength characteristics and
their adaptive changes in professional football players. The use of different research
techniques and working modes makes it possible to monitor and evaluate adaptational
changes in the functional state of the knee extensors and flexors resulting from long-term
football training.

The dissertation supervisors are prominent experts in the field of human sensorimotor activity
research — Assoc. Prof. Katerina Stambolieva (INB-BAS) and Prof. Nevena Pencheva (South-
West University “N. Rilski”, Blagoevgrad).

The dissertation is written on 187 pages and contains a sufficient number of figures and tables
illustrating the methods and results. It cites 284 research publications and includes 5

appendices.

2. Presentation of the Dissertation
The dissertation is presented in several sections. The first section provides a literature review
related to the dissertation problem. Detailed data are presented on the physiology and

biomechanics of skeletal muscle force generation. The anatomical-functional characteristics



and adaptational changes of knee extensors and flexors in football players are clarified,
including the specificity of the kicking and supporting leg.

Regarding methods for assessing static and dynamic muscle and joint functions, the
methodology of isokinetic dynamometry is thoroughly described, along with the relevant
parameters — torque-angle and torque-velocity dependencies of the knee extensors and
flexors. A review of studies related to unilateral and bilateral strength asymmetry of the knee
and their significance for both football players and untrained individuals is also provided.

As a result of the literature review, the dissertation hypothesis, aim, and tasks are formulated.
The hypothesis is sufficiently specific, suggesting that asymmetric loading in professional
football players with long training experience leads to leg-specific adaptive changes in the
strength characteristics of the knee extensors and flexors. Accordingly, the aim of the
dissertation is to conduct a comparative study of the strength profile of the kicking and
supporting leg in order to assess adaptational changes in professional football players through
comprehensive isokinetic dynamometry of knee extensors and flexors under different loading
regimes, analyzing torque-angle and torque-velocity dependencies, and calculating
coefficients for unilateral and bilateral strength asymmetry.

Six research tasks are defined to carry out the measurements, data extraction, and statistical
analysis.

The research methods are presented in a separate chapter, with detailed descriptions of both
the measurement and calculation of various parameters and the statistical analysis methods
used.

The results are summarized in a separate chapter, with detailed presentation of the measured
and evaluated parameters, organized into subsections addressing:

(a) anthropometric indicators,

(b) isometric strength profile of knee extensors and flexors,

(c) dynamic strength profile of knee extensors and flexors,

(d) torque-angle and torque-velocity dependencies for evaluating static and dynamic stability
through bilateral asymmetry coefficients between the kicking and supporting leg,

(e) evaluation of muscle imbalance and degree of dynamic control via unilateral asymmetry
coefficients between flexors and extensors.

The most significant results established by Maria Ganeva’s research focus on reliable
differences in the relative torque of knee extensors and flexors between football players and
untrained individuals during isometric, eccentric, and concentric contractions, as well as

differences in optimal muscle lengths of the knee extensors of the kicking leg for generating
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maximal isometric force. Differences were identified not only between football players and
untrained individuals but also between the kicking and supporting leg in football players,
confirming sport-specific adaptations. Furthermore, the applied methodology allowed for the
classification of football players and untrained individuals according to their individual
isometric strength profiles and bilateral strength asymmetry.

The dissertation concludes with a detailed discussion of the obtained results and their
significance for evaluating the adaptational changes that occur in professional football
players. Here, I would recommend that the author introduce subheadings, as the presented
discussion text is too long (38 pages), which makes it difficult for the reader to follow.

The corresponding conclusions are drawn, and the contributions of the dissertation are
presented, showing that the significance of the work is both theoretical and practical, with the
conclusion that the research can be successfully applied in sports practice both for improving

athletic performance and ensuring healthier training regimes for athletes.

3. Publication Activity

The results of the dissertation have been published in two scientific articles in the
international journal Journal of Physical Education and Sport (Q3), one of which lists the
doctoral candidate as lead author. The results have also been reported at three international
and two national conferences. Although the publication activity fully meets the requirements
of the Law on the Development of the Academic Staff in the Republic of Bulgaria and the
regulations of the Institute of Neurobiology and BAS, I would recommend that the results of
this study also be published in other international specialized journals to gain greater

recognition and dissemination.

4. Conclusion

The scientific research presented in the dissertation has both scientific and applied value for
improving the health and, ultimately, the quality of life of athletes. The presented scientific
works and dissertation characterize Maria Ganeva as a reliable young professional and
researcher.

Regardless of the comments made, based on the overall evaluation of the dissertation,
considering the uniqueness and the difficulty of collecting data from football players, and
acknowledging the enormous effort put in by the doctoral candidate, I recommend that the

Scientific Jury of the Institute of Neurobiology, BAS, award Maria Alyosheva Ganeva the



educational and scientific degree ”Doctor” in the scientific specialty “Physiology of Animals

and Humans ", professional field 4.3. Biological Sciences.

Sofia, September 15, 2025

Reviewer:
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