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1. O6wo npeacTaBsiHe Ha nNpoueaypaTa U JOKTOpaHTa

MpeocraBeHNAT OT AOKTOpaHT Mapua [aHeBa KOMMNMEKT Martepuanu Ha
€NEKTPOHEH M XapTMEH HOCUTEN € B MbJIHO CbOTBETCTBME C uyn. 7 oT [NpaBunHuka 3a
ycrnosusita U pega 3a npugobvBaHe HayyHM CTEMEHW M 3aEMaHe Ha akageMUYHU
ANBXHOCTU B IHCTUTYTa No HeBpobuonormnsa npu bbnrapcka akagemus Ha HaykuTe.

BbB Bpb3ka C gucepTauMoHHUS Tpyd [AOKTOpaHTKaTa € npunoxuna pgse
MbMHOTEKCTOBM CTaTum B pedepupaHn HayyHuM CrMCaHus U CUCBLK Ha 5 ydactus B
HaUMOHAamNHN Hay4YHN OPYMMU.

Mapusa AnboweBa MapyneBcka-laHeBa e pogeHa Ha 27 asryct 1993 r. B
bnaroesrpaag. [Mpe3 2012 r. 1A 3aBbplwBa cpegHo obpasoBaHue B [lpupogo-
mMaTtemaTudeckata rumHasusa ,Akagemuk Cepren KoponboB® B napanesnka ¢ MHTEH3MBHO
n3yyaBaHe Ha aHIMUNCKM e3uK B cbumsa rpag. Mapus e 6akanaesbp no ,MonekynspHa
6uonornsa“ (2016 r) n marnctop no ,buoxmmunsa“ (2018 r). 1 geete obpasoBaTenHo-
KBanudukaunoHHn cteneHn Mapus MaHeBa npugobuea B CodouicKua yHuBepcuteT
,CBeTn KnumeHT Oxpuackn® ¢ otnndeH ycnex. o Bpeme Ha cBoeTo crieaBaHe Mapus e
paboTuna nocnegosatenHo B bbnrapckata areHums no 6€30MacHOCT Ha XpaHuTe U B
NHcTtutyTa no mmnkpobuornorms — BAH. Ot mecey despyapu 2018 r. u noHacTosweM TS

e acucteHT BbB dakynteta no OO6LWIECTBEHO 34paBe, 3[ApPaBHU TPWXKU U CMOPT Ha



tOroszanagHusa yHusepcuteT ,Heodut Punckn® B bnaroesrpag, kbaeTo ce 3aHMmMaBa C
npenogaBaTericka U Hay4yHOo-n3cnegoBaTesnicka 4EeNHOCT.

Mapus [aHeBa npuTexaBa TEXHMYECKM ydeHust 3a paboTa C M3OKMHETUYEH
ANHAMOMETBLP, CMNUPOMETPUYHN U CIUPOEProMETPUYHM CUCTEMU U CUCTEMU 3a
NOBBbPXHOCTHA enekTpomunorpadms. [okTopaHTkaTa Bnagee MNUCMEHO U FOBOPUMO

AHIMUNCKN e3UK.

2. AKTyanHoCT Ha TemaTuKaTa

dunsnyecknTe HaToBapBaHMA NPean3BMKBAT TPaHU NPOMEHN B MOPAIONOrMYHUTE,
BMOXUMUYHUTE U PUIMOMOTNYHUTE XapPaKTEPUCTUKM Ha MYCKyNHaTa TbKaH, KaTo Teau
NPOMEHN 3aBUCAT OCHOBHO OT TuMa Ha Wu3BbpLIBaHaTa dwmaunyecka paboTa.
dusmonornaTa Ha MYCKYNIHOTO CbKpalweHue, KoATo obxBalia npouecute Ha
Bb30yXXdaHe N CbKpalleHne, obpasyBaHETO Ha HarnpeyHun MOCTYeTa MeXAy akTUHa n
MMO3MHA, KakTO W 3aBUCUMOCTUTE MexXay cwuna, Ob/KMHA W CKOPOCT, onpeaens
OCHOBHUTE BB3MOXHOCTW 3a FEeHepupaHe Ha akTMBHA W NacMBHaA MYCKyfHa cuna.
CbBpeMeEHHMAT yTOON € CBbp3aH C BUCOKM HATOBApBaHWA Ha CMNOPTUCTUTE.
N3yyaBaHeTO Ha aganTauMOHHUTE MPOMEHM B cunaTa Ha OegpeHaTta MyckynaTtypa,
CBbp3aHM C npodpecnoHanHuTe yTdbonNncT € OT CbLEeCTBEHO 3HaYeHue, Tbil KaTo
obeaguHsBa enemMeHTM Ha crnopTHata (U3NoNorMs, MNpeBeHUMATa Ha TpaBMU WU
onTMMMU3aLMATa Ha CNopTHUTE NOCTWXeHMs. B To3mM acnekt, wuacnegBaHeTo Ha
aganTaunMoHHUTE MPOMEHN B CUMOBUS Npodhun Ha rekcopu U EeKCTEH30pu Ha
KONnsiHHaTa ctaBa npu gytbonuctn Boan 40 No-Abnboko pasdbupaHe Ha BANAHUETO Ha
CMOPTHUTE OUCUMMAMHA C acuMMETPUYEH XapaKTep BbpXy MyckynaTypata Ha
cnopTuctute. Bemyko Ka3aHo A0 TyK NpaBu TeMaTta Ha ANCEPTaUMOHHNA TPYA akTyarHa
B HaAy4YHO W Hay4yHO-NPUMOXHO OTHOWweHne u obocHoBaBa HeobxogMmocTTa OT

npoeegeHnTe nacneaBaHunA.

3. No3HaBaHe Ha npobGnema

OT HanpaBeHaTa nuTepaTypHa crnpaBka Ce BwxXaa, Ye AokTopaHTkata Mapus
[aHeBa e 3ano3HaTa MHOro Jobpe CbC CbCTOAHMETO Ha M3cneaBaHus npobnem, obekT
Ha HENHWA gucepTauMoHeH TpyAa. JluTepaTypHuAT 0630p Ha AucepTaumusaTa ce CbCTou
OT cegem pasgena. B Hawanoto Mapus pasrnexaa dusunonornara n uomexaHumkata
Ha reHepuMpaHeTO Ha cuna OT CKeneTHaTa MycKynatypa W TWUMNOBETE MYCKYIHU
CbKpalleHus. B To3u pasgen Ha o63opa MHOro 4o6po BnevaTneHme npasun aHanUTUYHO

npeacrtaBeHUd peosnormd4eH mMmogest Ha CKereTeH MYCKYI. Mo-HaTaTbK OOKTOpaHTKaTa



0OCTOMHO npeacTaBa aganTaunMoOHHUTE NMPOMEHU Ha eKCTEeH30puUTe M doriekcopuTe Ha
KonsHHata ctasa npu ¢ytbonuctn M cneundukaTta Ha puTall, M OMOPeH Kpak.
CnepBawmte pasgenu Ha nutepaTtypHus 0630p ca MOCBETEHM Ha MeToaukaTa Ha
N30KMHEeTUYHaTa AOMHAMOMETPUS 3a OUEeHKa Ha MakcumarnHata MyCKynHa cuna,
N3MepBaHUs Ha M3OPBXKIMBOCT M yMOpa, M3credBaHe Ha MYCKyInHU gucbanaHcu u
acumeTpun, pexabunurauma u npocreasisaHe Ha Bb3CTaHOBABAHETO creq TpaBMu,
nacnegBaHe Ha edpekta OT TPEHMPOBBYHM NMporpamun 1 Ap. Tasm meToavka e BHeapeHa
B bwvnrapma npe3 2009 roguHa ot npod. A-p HeBeHa [leHdyeBa B LleHTbpa 3a
PYHKUMOHANHNW un3cnegBaHuss B cropTa W KuHesuTepanuata kbM  HOrosanageH
yHuBepcuteT “HeoduTt Puncku” n e LWIMPOKO M3nonssaHa 3a uscnensaHusa npu 3gpasu
nvua, CrnopTUCTM OT PasfiMYHW CMOPTHM OUCUMMAVHW M NauUeHTU C  pasnnyHun
3abonsaBaHna 1 TpaBMMW.

[okTtopaHTkaTa o060o6waBa, 4Ye Un3MepeHuTe MNOCPEeACTBOM  U3OKMHETUYHA
ANHaMOMETPUS BpPEMEBWN XapakTEPUCTUKN NPeaoCcTaBAT CbhlLUeCcTBEeHa MHgopmauusa 3a
CbCTOSSHWETO Ha HEepPBHOMYCKYyfHaTa cucteMa M TAXHOTO u3cnenBaHe Moxe Aa b6bae
nofiesHo npu npocreassaHe eEeKTMBHOCTTA Ha TPEHMPOBBLYHUTE Mporpamu,
nepuoga Ha pexabunutaumsa unu yCTaHOBsIBAaHE Ha aganTauMOHHU W3MEHEHUs1 Npu
CMOPTUCTU, NOASIOXEHN HA BUCOKOMHTEH3MBHO HAaTOBapBaHe.

JIntepatypHuaTt o63op e oHarneneH cbe 7 purypu n 2 Tabnumuyun. Kato uyano tom e
HanucaH $CHO nNpWU KOMMNEeTeHTHO OopaBeHe C HayyYHaTa TepmuHonorusTa. B
3aknoyveHne Mapusa MaHeBa oueHsiBa nuTepaTypHUTe AaHHW ¢ pa3dbupaHe, Habenssea
KaKkTO YCTAHOBEHW 3aBUCMMOCTW, Taka CbLUO HSAKOM HepelleHM BbMPOCU, KOUTO
o0ycnaBAT nocTaBeHUTe Len 1 3aayn Ha gucepTaumMoHHUS Tpya.

Llenta Ha aucepTaumMoOHHUA Tpya € NocpencTBOM M3credBaHe C U30KUMHEeTUMYHa
ANHaAMOMETPUS Ha eKCTEeH30pU U OrIeKCopU Ha KONSHOTO Aa ce HanpasBu npoyvBaHe
Ha cunoBusa Npodun Ha puTaLy, U ONMOPEH Kpak 3a OLeHKa Ha aganTauvoOHHU MPOMEHU
npu npodecroHanHn dytbonmucTu. MNoctaBeHnTe WeECT 3agaym 3a peanuavpaHe uenTta
Ha mM3cnefBaHETO Ca KOHKPETHW M MpaBUITHO POPMYMMpPaHK, KaTo U3MbIHEHMETO UM

rapaHTupa HabenasaHaTa uen.

4. MeToguka Ha nscnegBaHeTo

N3cnegoBaTtenckute MeToam ca onucaHu Ha 12 ctpaHuun. Bcnykm ekcnepumeHTm
OT ANcepTaLMOHHUS TPYA ca n3BbpLUeHU B LieHTbpa 3a (PyHKLUMOHANHN n3cneaBaHus
B cnopTa u KnHesutepanuata kbm tOrosanagHus yHusepcuteT ,Heodut Punckn” B

Bnaroesrpaa. B pesyntatute oT gucepTaumMoHHNS TPYA ca BKAOYEHN 32-Ma yLuu, oT



konto 20 npodpecmnoHanHu ¢ytbonmuctn n 12 HeTpeHupaHu nuua. B mscneasaHute
rpynu ydacTteaT NpeauMHO nvua ¢ JOMUHMPALL, OEeCEH Kpak, KaTo U3KIoYEHNe NpaBaT
TPY nuua ¢ AOMUHAHTEH NSB Kpak oT pyTOoNMCcTUTE, @ B rpynata Ha HeTpeHMpaHuTe
nvua - aBama. lMapameTpuTe Ha TenecHa maca ca onpegeneHn ¢ GuommnedaHc
aHanus3aTop Ha CcbCTaBa Ha TenecHata Maca. 3a W3MepBaHETO Ha CUIoBUTE
XapaKTEPUCTUKN Ha EKCTEH30pM W OfIEKCOPU B KOMAHHA CTaBa € MpuIioXeHa

M3OKNHETNYHa ANHAMOMETPUA.

OTnnyHO Bne4vatneHve npaBsaT W3MNON3BaHUTE MHOrOBGPOMHU CTaTUCTUYECKM
mMeToaM 3a obpaboTka Ha nonyyYyeHUTe ekcnepumeHTanHu gadHHu. [punoxeHa e
AECKPUNTMBHA CTaTUCTMKA 3a W3YMCNSABaHE Ha CpefHU BEeSNMYUMHW, CTaH4apTHO
OTKINOHEHNEe W BapuaunmoHeH koeduuumeHTt. MN3nonssaH e Mann-Whitney TecTt 3a
CpaBHsIBaHE Ha JaHHM Npu ABe He3aBucuMun nssagkun unm Kruskal Wallis ANOVA npwu
CpaBHsABaHe Ha CpefHM CTOMHOCTM MNpPW MnoBeye OT [ABE He3aBUCUMU U3BAOKN C
nocnegBaw, Dunss multiple comparison Tect. [lpn wn3Bagkute € HoOpMarHoO
pasnpeaeneHne ca MpunoXeHn TecToBe OT napameTpudHa cTaTUCTuKa one-way
ANOVA wn nocnegpauw post-hoc tect - Bonferroni's multiple comparison TecT.
N3non3sBaH € CblO MaTteMaTUyecKUaT MOAXOA 3a MoenvpaHe Ha KpuBWM C uen
npeacTaBsHe Ha Bpb3KaTa MeXay reHepupaHmsi OT MycKyra BbpTsL, MOMEHT 1 bIbna
Ha ctaBaTa. OTKpMBaAHETO Ha Kopenauumm nNpu pasnuyHuTe nokasaTenn € N3BbPLUEHO
nocpeacTtBsoM koeuumeHT Ha Pearson 3a oueHka Ha 3aBUCUMMOCT  MeXay
N30METPUYHMUS MUKOB BbPTALL MOMEHT NPY pasnnyHM NO3MLMU C aHTPONOMETPUYHUTE
nokasatenu. [lpeumsHaTa martemaTudecka W cTaTucTmyecka obpaboTka Ha
eKcnepuMeHTanHuTe [aHHU e [oKa3aTeNicTBO 3a [OCTOBEPHOCTTa Ha MNofyyYeHuTe

pes3ynTaTi U HanpaBeHU U3BOAW B AUCEPTALMOHHUS TPYA.

5. XapaKkTepucTUKa 1 oLeHKa Ha AMCcepTaLUMOHHUA TPYA

TpyabT € HanucaH Ha 187 cTpaHMuM No CTaHgapTHaTa CXeMa M BKIHYBa BCUYKM
pasgenu, npenopbyaHn 3a npugobusaHe Ha obpasoBaTtenHa u Hay4Ha cteneH ,Jokrop”
B WHcTutyTa no HeBpobuonorms npu bbnrapcka akagemuss Ha  HaykuTe.
[AncepTaunoHHUAT TpyL € NpaBuHO KOHCTPyMpaH, MHOro obpe HanucaH U oHarneaeH
c 37 curypu n 9 Tabnuuun. bubnuorpacusta ce cbCcToM OT 284 nuTepaTypHu
N3TOYHULM, OT KOUTO 14 Ha kmpunuua n 270 Ha natuHuua. Untnpanmte nutepartypHu
NM3TOYHNLWM OTrOBOPSAT Ha 3afjaynuTe Ha auceprtaumara, nogbpaHuM ca U ca OnucaHu

KOPEKTHO.



Pasgen netm e HaW-BaXHUAT OT AUCEepPTaLUMOHHUS Tpyd M € MOCBETEH Ha
cobCTBEHNTE pe3ynTaTh, KOUTO ca onucaHu noapobHo. [lokTopaHTkaTa oueHsiBa M
CpaBHsIBA CUIOBUTE XapaKTEPUCTUKM Ha MYCKYyNuUTe eKCTeH3opu U drekcopu Ha
KonsiHHaTa cTaBa npu npodecMoHanHn GyT6onmMcTM M HEeTPEHUpPaHU nuvua, KaTto
obpblia cneunanHo BHMMaHWe Ha 3aBMCMMOCTUTE BbPTSAL, MOMEHT-bIb/l U BbPTSLLY
MOMEHT-CKOPOCT, CblUO Ha [ABYCTPaHHUTE W €eOHOCTPaHHU CUITOBM acuUMeTpuMm.
MpegnonaraeMmMTe U3MEHEHUS1 ca NPOCNEAEeHN 4Ype3 MpuraraHeTo Ha M3OKMHETU4YHA
AVHAMOMETPUSI 3a KONMMYeCTBEHA OLEHKA Ha MNPOMEHUTE B cunata Ha Myckynute
€eKCTeH30pKn 1 Priekcopyn Ha KONsHOTO. M3non3BaHeTo Ha M3OMETPUYEH, KOHLIEHTPUYEH
M eKCLEHTPUYEH peXMM Npu M3CneaBaHeTO OCUrypsiBa OLEHsSIBAHE Ha LANOCTHMS
npocpun Ha MyckynHata dyHkumMs. Teanm wu3crnegBaHuMsi ca  OOMbIHEHW OT
aHTPOMOMETPUYEH aHanM3 W aHanuM3 Ha nokasaTenu Ha TerecHata maca. [Mopagu
cneuvanusauusita Ha faeata kpaka npu yTéonucTv, npu KOUTO eauMHUST Kpak
M3NbnHsBa (PyHKUMATA Ha puTall, a ApyrvaT € C NPeAMMHO onopHa (yHKUMs, ca
TbPCEHU CbLUO Pa3NNYnNs B CUSIOBUTE XapakTEPUCTUKN Ha PUTALLNS U ONOPHUS KpaK.

MeTnsaT pasgen Ha TpyAa CbObpXXa MHOXECTBO OPUrMHANHW AaHHWU MONyYeHN Ha
6asata Ha u3nonseaHus Habop OT pasHOOGpa3HM METOAM U TexHuKWU. lMonyyeHute
pe3ynTtati ca 06paboTeHn CTaTUCTUYECKM, KaTO AOKYMEHTMpPAT SICHO MHpopMaumsiTa OT
npoBefeHNTe M3cneaBaHUs U gaBaT afdekBaTHM OTIOBOPW C TeOopeTMyHa U Hay4yHo-
npunoxHa 3HayMmMocT. Ha Gasata Ha nonyyYyeHuTe pesynTatM OT NpoBeAeHUTe
n3crnefBaHusl ca yCTaHOBEHW OnpeaenieHn 3akOHOMEPHOCTM C BaXXKHO HayYHO-MPUIOXKHO
3HayeHue.

HanpaBeHute aHanuan ca nornyHa npegnocTaBka 3a [AOCTOBEPHOCTTa Ha
o6CcbxaaHeTo U hopMMpaHe Ha Hay4yHO M3ObpPXKaHW M3BoaM, kouto Aobpe obobLiasat

pe3yntatute Ha NnpoBeaeHOTO OT AOKTOPaHT MapI/IFI [laHeBa nscnenBaHe.

6. MpuHOCK M 3HAYMMOCT Ha pa3paboTkaTa 3a HayKaTa U NpakKTUKara

B auceptaumoHHusa cu Tpya Mapua aHeBa poctura o pesynrtaTu C Hay4yHo-
TEOpeTUYEH N HayYHO-MPUSTOXKEH MPUHOC, KOUTO Buxa mornm ga ce obodwaTt no
cnegHust HauuH:

» OpurnHanHu [daHHW ca MNOJyYEHW OTHOCHO OXapakTepusnpaHeTo Ha
CTaTUYHUS WU OUMHAMUYHUA  CUMOBU  NPOOMIN  Ha EeKCTeH3opuTe U
drnekcopute Ha KonsiHHa CcTaBa npu  QyTOONUCTM B CpaBHEHUE C

HEeTpeHnpaHn nnua Kato KpI/ITepI/Iﬁ 3a aganTaunMoOHHU NU3MEeHEeHNA,



» BHegopeH B npaktykata e uvHguBMayaneH nogxod, KOWTO  rnpwu
YHKUMOHaNHM  um3cnegBaHnsa  Ha  ytbonmctn  npeumsHo  OueHsiBa
npegucnosnums  KbM TpaBMM UMW CbCTOSHUS  cnef  XUPYpruyecku
WHTEPBEHLMN Ha NraMeHTapHNA anapaTt Ha KONSAHOTO;

» C BaXHO HAyYHO-MPUMOXHO 3HAYEHWE € MNPEeanoXeHUST KOHKpeTeH
npenopbymMTeneH ob6xeaT OT brNoOBWU MO3ULUKN, KOUTO MPU eKCTEH30pUTE €
80-100°, a npu donekcopute e 20-40°.

1. I'Ipeu,eHKa Ha I'Iy6]1MKaL|I/1I/ITe U FINYHNA NPUHOC HA AOKTOpPAaHTa

Pesyntatnte oT npoyyBaHuATa Ha acucteHT Mapua [aHeBa BbB Bpb3ka C
ancepTauuaTa ca obobuieHn B OBE M3NE3NM OT nedar HayYyHu cTaTuu B CNMCaHUNA C
kBapTun Q3 n ceobogeH foctbn. [JokTopaHTKaTa € NbpBM aBTOP B €4Ha OT Te3n ctaTtum
n B 85 % OT yyactTuaTa B Hay4dHu (popymu Mo TemaTta Ha guceptauusaTa. Tean daktu
nokasBaT, Ye NMPUMHOCUTE Ha ANCepTauUOHHUA Tpya, OTOensi3aHn OT AOKTOpaHTKaTta, ca
B 3HauyuTenHa CTeneH HewWHo Aeno, nosiydeHu ¢ nogkpenata U CbOEWCTBMETO Ha

Hay4YHUTE PBKOBOOAUTESIN.

8. ABTOopedhepaTt

ABTopehepaTbT € HanucaH Ha 60 cTaHgapTHUM CTpaHMuM UM HambiHO
CbOTBETCTBA Ha CbAbpPXaHMETO Ha [gucepTaumoHHua Tpya. ABTopedepatbT €
odopmeH MHoro gobpe u e oHarnegeH ¢ 11 cdovrypu n 2 Tabnuun. BknioyeHn ca uenta
M 3agaunMTe Ha MpoyyYBaHETO, BCUMYKM OCHOBHW pe3yntaTu M TAXHOTO obChxaaHe,
n3BoguTe, NPMHOCUTE U OTNeYaTaHUTe Hay4yHM CTaTUM BbB Bpb3Ka C aucepTtaumara. B
AOMb/IHEHWE € NpeaCcTaBeH CMNUCBK OT 5 yyacTus Ha gokTopaHTkaTa Mapus MaHeBa B
HaUWOHaNHM Hay4yHu popymm No Temarta Ha AucepTaunoHHus Tpyd. B 3aknioveHue
aBTopedbepaTbT Ha AucepTauMsita HambfHO OTrOBaps Ha M3UCKBAHWSATA OTHOCHO

CbAbpXaHne n Ka4ecTBO.

3AK/IIOYEHUE

AuncepTaunoHHUAT Tpya Ha acucteHT Mapua NaHeBa € NocBeTeH Ha akTyasneH 3a
dumsmonornaTa Ha U3NYECKOTO HaTtoBapBaHe npobnem. [lMpu M3NbLIAHEHMETO Ha
3afaunTte OOKTOpaHTKaTa nokassa MHOro Ao6po No3HaBaHe Ha nUTepaTypHUTE OaHHW,
Ha eKcrnepuvMeHTarnHUTe TMOCTaHOBKM W MeTOOMKW, OT/NYHU Bb3MOXHOCTM 3a
camMocTosiTeNnHa HayvHO-u3cnegoBaTencka paboTa, 3pAnocT npyv npeacTtaBsaHETO U
WHTEpNpeTUpaHeTO Ha pesyntatute u 3agbnboveHn npodecuoHanHn ymeHus no

Hay4dHaTta crneunanHoCcT ,PN3NONOrNA Ha XNUBOTHUTE U YOBEKA“. |_|pl/l paspa60TBaHeTo



Ha gucepTtaumsata Mapus MaHeBa e nonyyuna opurMHanHu ekcnepuMeHTanHn AaHHW,
KOUTO MMaT He caMO HayyHa CTOMHOCT, HO nMpeacTaBnsgBaT uWHTepec 3a
ANHAMOMETPUYHOTO TECTBaHE NpW CNOPTUCTU N 3a pexabunuTaumoHHaTa npakTuka.
MpeacTaBeHnTe pe3ynTtaTn U Hay4yHU Nybnukaumm BbB Bpb3ka C AMCEPTALNOHHMUSA
TPy OTroBapsiT HanMbSIHO Ha M3MUCKBaHUATA Ha 3akoHa 3a pasBUTUE Ha akageMUYHUSA
cbctaB B Penybnuka bBbnrapus, Ha [lpaBunHuka 3a HEroBoTO MNPUIOXKEHUE WU
MpaBunHuka Ha NHcTMTyTa No HeBpobonorms 3a ycnosusata u pega 3a npuaobusaHe

Hay4yHU CTeneHn n 3aemMaHe Ha akageMndHn Oib>xXHOCTH.

He Ha nocnegHo MACTO nogveptaBaM CblLO NoTeHumana Ha acucteHT Mapus
[aHeBa 3a obyyeHuMe Ha cTtyaeHTM B KOrosanagHusa yHuBepcuTeT U 3a ObaeLwoTo
pasBuTME Ha usmnonornsata Ha U3NYEeCcKOTO HaTOoBapBaHe Yy Hac 4pe3 ydacTue B
Luenesn HayyYHW nNpoekTu. Becuuko ToBa My gaBa ybeneHOCTTa, Ye AHEC HaLeTo Xypu
Lie n3bepe HOB OOKTOP - MPOABLINKATEN Ha AbMrorogviHaTa Tpaguumna B 6bnrapckarta
dusnonorndyHa Hayka. [llpegsuag pobpe npoBefeHOTO HayyHO  M3cneBaHe,
AOCTaTbyHUAT no obem maTepuarn, UANOCTHOTO odopMneHne Ha paspaboTkata wu
Hay4yHuTe nybnukauum BbB Bpb3ka C AUCEPTAUMOHHMSA TpyAa, [LaBaM CBOATa
nonoxxumesiHa oyeHka N c ybGedeHOCT npeariaraMm Ha noYnTaemMmTe 4YNeHoBe Ha
Hay4HOTO Xypu Aa npucbasaTt obpasoBaTenHarta v HayvHa cTteneH ,Joktop” Ha Mapus
AnboweBa [laHeBa B AoKTopcka nporpama rno ,Pusnonorna Ha XMBOTHUTE U YoBeKa“,

npodecroHanHo HanpaeneHue 4.3. ,buonornyeckn Haykmn®.

15.09.2025 . N3rorBmn ctaHOBULLETO:

Codhus Mpod. a-p Penun KandguH
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1. General presentation of the procedure and the PhD student

The set of materials presented by the PhD student Maria Ganeva in electronic and
paper format is in full compliance with Article 7 of Regulations on the conditions and
procedures for acquiring scientific degrees and holding academic positions at the
Institute of Neurobiology - Bulgarian Academy of Sciences.

In connection with the dissertation, the PhD student has attached two full-text
articles in refereed scientific journals and a list of 5 participations in national scientific
forums.

Maria Alyosheva Marulevska-Ganeva was born on August 27, 1993 in
Blagoevgrad. In 2012, she graduated from the "Academician Sergey Korolyov" High
School of Natural Sciences and Mathematics in an intensive English language class in
the same city. Maria holds a Bachelor's degree in "Molecular Biology" (2016) and a
Master's degree in "Biochemistry" (2018). Maria Ganeva obtained both degrees with
honors from Sofia University "St. Kliment Ohridski". During her studies, Maria worked
consequently at the Bulgarian Food Safety Agency and at the Institute of Microbiology -
BAS. Since February 2018 and currently, she is an assistant professor at the Faculty of
Public Health, Healthcare and Sports of the South-West University "Neofit Rilski" in

Blagoevgrad, where she is engaged in teaching and research activities.



Maria Ganeva has technical training in working with isokinetic dynamometers,
spirometric and spiroergometric systems, and surface electromyography systems. The

PhD student is fluent in written and spoken English.

2. Topic relevance

Physical exertion causes lasting changes in the morphological, biochemical and
physiological characteristics of muscle tissue, and these changes depend mainly on the
type of physical work performed. The physiology of muscle contraction, which
encompasses the processes of excitation and contraction, the formation of cross-
bridges between actin and myosin, as well as the relationships between force, length
and speed, determines the main possibilities for generating active and passive muscle
force. Modern football is associated with high loads on athletes. The study of adaptive
changes in the strength of the thigh muscles associated with professional football
players is of essential importance, as it combines elements of sports physiology, injury
prevention and optimization of sports achievements. In this aspect, the study of
adaptive changes in the force profile of flexors and extensors of the knee joint in football
players leads to a deeper understanding of the influence of sports disciplines with an
asymmetric nature on the muscles of athletes. Everything said so far makes the topic of
the dissertation relevant in scientific and applied terms and justifies the need for the

conducted research.

3. Knowledge on the topic

From the literature review, it is clear that the PhD student Maria Ganeva is familiar
with the state of the research problem, the subject of her dissertation thesis. The
literature review of the thesis consists of seven sections. At the beginning, Maria
examines the physiology and biomechanics of force generation by skeletal muscles and
the types of muscle contractions. In this section of the review, the analytically presented
rheological model of skeletal muscle makes a very good impression. Further, the
doctoral student comprehensively presents the adaptive changes of the extensors and
flexors of the knee joint in football players and the specificity of the kicking and
supporting leg. The following sections of the literature review are dedicated to the
methodology of isokinetic dynamometry for assessing maximum muscle strength,
measurements of endurance and fatigue, research of muscle imbalances and
asymmetries, rehabilitation and monitoring of recovery after injuries, research of the

effect of training programs, etc. This methodology was implemented in Bulgaria in 2009



by Prof. Dr. Nevena Pencheva at the Center for Functional Research in Sports and
Kinesitherapy at the South-West University “Neofit Rilski” and is widely used for
research in healthy individuals, athletes from various sports disciplines as well as in
patients with various diseases and injuries.

The PhD student summarizes that the time characteristics measured by isokinetic
dynamometry provide essential information about the state of the neuromuscular
system and this study can be useful in monitoring the effectiveness of training
programs, the rehabilitation period, or identifying adaptive changes in athletes subjected
to high-intensity exercise.

The literature review is illustrated with 7 figures and 2 tables. Overall, it is written
clearly with competent handling of scientific terminology. In conclusion, Maria Ganeva
evaluates the literature data with understanding, identifies both established
dependencies and some unresolved issues that determine the set goals and objectives
of the dissertation thesis.

The aim of the dissertation is to conduct a study of the force profile of the kicking
and supporting leg using isokinetic dynamometry of knee extensors and flexors to
assess adaptive changes in professional football players. The six tasks set to achieve
the aim of the study are specific and correctly formulated, and their implementation

guarantees the intended goal.

4. Methodology of the study

The research methods are described on 12 pages. All experiments included in the
dissertation thesis were carried out at the Center for Functional Research in Sports
and Kinesitherapy at the South-West University “Neofit Rilski” in Blagoevgrad. The
results of the dissertation included 32 people, of whom 20 were professional football
players and 12 untrained individuals. The study groups mainly included individuals
with a dominant right foot, with the exception of three individuals with a dominant left
foot from the football players, and two in the group of untrained individuals. Body
mass parameters were determined with a bioimpedance analyzer of body mass
composition. Isokinetic dynamometry was used to measure the force characteristics of

extensors and flexors in the knee joint.

The numerous statistical methods used to process the obtained experimental
data are impressive. Descriptive statistics were applied to calculate mean values,
standard deviation and coefficient of variation. Mann-Whitney test was used to

compare data in two independent samples or Kruskal Wallis ANOVA was used in



order to compare mean values in more than two independent samples with
subsequent Dunss multiple comparison test. For samples with normal distribution,
parametric statistics tests, one-way ANOVA and subsequent post-hoc test, i.e.
Bonferroni's multiple comparison test were applied. The mathematical approach for
modeling curves was also used to present the relationship between the torque
generated by the muscle and the joint angle. The detection of correlations in the
various indicators was carried out using the Pearson coefficient to assess the
dependence between the isometric peak torque in different positions with the
anthropometric indicators. The precise mathematical and statistical processing of the
experimental data is evidence of the reliability of the obtained results and conclusions

made in the dissertation work.

5. Characteristics and evaluation of the PhD thesis

The PhD thesis is written on 187 pages according to the standard scheme and
includes all sections recommended for obtaining the educational and scientific degree
"Doctor" at the Institute of Neurobiology at the Bulgarian Academy of Sciences. The
dissertation thesis is correctly constructed, very well written and illustrated with 37
figures and 9 tables. The bibliography consists of 284 literary sources, of which 14 in
Cyrillic and 270 in Latin. The cited literary sources meet the tasks of the dissertation,
and are described correctly.

Section five is the most important of the dissertation thesis. It is dedicated to the
own results, which are described in details. The PhD student evaluates and compares
the strength characteristics of the extensor and flexor muscles of the knee joint in
professional football players and untrained individuals, paying special attention to the
torque-angle and torque-velocity dependencies, as well as bilateral and unilateral force
asymmetries. The presumed changes were traced by applying isokinetic dynamometry
for quantitative assessment of changes in the strength of the extensor and flexor
muscles of the knee. The use of isometric, concentric and eccentric modes in the study
provides an assessment of the overall profile of muscle function. These studies are
supplemented by anthropometric analysis and analysis of body mass indices. Due to
the specialization of both legs in football players, in which one leg performs the function
of a kicker, and the other has a predominantly supporting function, differences in the
strength characteristics of the kicking and supporting leg were also sought.

The fifth section of the thesis contains a lot of original data obtained on the basis

of the used set of various methods and techniques. The obtained results have been



statistically processed, clearly documenting the information from the conducted
research and providing adequate answers with theoretical and scientific-applied
significance. Based on the obtained results from the conducted research, certain
regularities of important scientific-applied significance have been established..

The analyses performed are a logical prerequisite for the credibility of the
discussion and the formation of scientifically sound conclusions that well summarize the

results of the study conducted by PhD student Maria Ganeva.

6. Contributions and their significance for science and practice

In her dissertation, Maria Ganeva obtains results with scientific-theoretical and
scientific-applied importance, which could be summarized as follows:

» Original data were obtained on the characterization of the static and
dynamic force profiles of the knee joint extensors and flexors in football
players compared to untrained individuals as a criterion for adaptive
changes;

» An individual approach has been implemented in practice, which in
functional studies of football players precisely assesses predisposition to
injuries or conditions after surgical interventions on the ligamentous
apparatus of the knee;

» Of scientific-applied importance is the proposed specific recommended
range of angular positions, which for extensors is 80-100°, and for flexors is
20-40°.

7. Assessment of the PhD student's publications and personal contribution

The results of the PhD student Maria Ganeva research in connection with the
dissertation thesis have been summarized in two published scientific articles in journals
with a quartile of Q3 and open access. The PhD student is the first author in one of
these articles and in 85% of the participations in scientific meetings on the topic of the
dissertation. These facts show that the contributions of the dissertation thesis, noted by
the PhD student, are to a significant extent her own work, obtained with the support and

assistance of her scientific supervisors.

8. Abstract of the PhD thesis

Thesis abstract is written on 60 standard pages and fully corresponds to the
content of the dissertation. The abstract is very well designed and illustrated with 11

figures and 2 tables. The aim and objectives of the study, all main results and their



discussion, conclusions, contributions and published scientific articles in relation to the
dissertation are included. In addition, a list of 5 participations of the PhD student Maria
Ganeva in national scientific forums on the topic of the thesis is presented. In
conclusion, the abstract of the dissertation fully meets the requirements regarding

content and quality.

CONCLUSION

The dissertation thesis of assistant Maria Ganeva is dedicated to a contemporary
problem in the physiology of physical exertion. In carrying out the tasks, the PhD
student shows very good knowledge of the literature, experimental setups and
methodologies, excellent skills for carrying out independent research, maturity in the
presentation and interpretation of the results, and in-depth professional skills in the
scientific specialty "Animal and Human Physiology". In developing her thesis, Maria
Ganeva has obtained original experimental data that have not only scientific value, but
are of interest for dynamometric testing in athletes and for rehabilitation practice.

The presented results and scientific publications in connection with the
dissertation thesis fully comply with the requirements of the Law on Development of the
Academic Staff in the Republic of Bulgaria, the Regulations for its implementation and
the Regulations of the Institute of Neurobiology on the conditions and procedures for

acquiring scientific degrees and holding academic positions.

Last but not least, | also emphasize the potential of assistant Maria Ganeva for
teaching students at the South-West University, and for future development of exercise
physiology in our country through participation in targeted scientific projects. All this
gives me the conviction that today our scientific jury shall elect a new doctor of
phylosophy - a continuer of the long-lasting tradition in Bulgarian physiological science..
Having in mind the well-conducted scientific research, the sufficient volume of
presented material, the overall design of the thesis and the scientific publications in
connection with the dissertation, | give my positive assessment and with conviction |
propose to the esteemed members of the Scientific Jury to award the educational and
scientific degree "Doctor" to Maria Alyosheva Ganeva in the doctoral program "Animal

and Human Physiology", professional field 4.3. "Biological Sciences".

15.09.2025 Reviewer:

Sofia Prof. Reni Kalfin
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