Pe3roMera Ha HayuYHHUTE TPYAOBE

NpeICTaBeHM 32 yUacTue B KOHKypca, B choTBeTcTBHE ¢ [IpaBuiHuka 3a npuioduBaHe Ha
HAY4YHaTa CTeleH ,/JJOKTOP Ha HAYKUTe” M 3a 3aeMaHe HAa aKaJeMHYHH JAJIbKHOCTH B
Hauuonanna cnoptHa akaaemus ,,Bacui JleBckn®

Cnpaska 3a nou. Muxauna UBaiiiioB Konues, mokrop
(Tpu umena)

1. XABWINTAIMOHEH TPYJA. BEPOATHOCTHM METOJIHN 3A YIIPABJIEHHUE
HA CIIOPTHATA ®OPMA. TEOPETUYHHU U ITPNJIO’)KHU ACIIEKTH

VYcraHoBsiBaHETO Ha cHOpTHaTa (opma e akTyajeH HpoOseM, CBbp3aH ¢ ONTHUMU3MpaHE Ha
TPEHUPOBBYHHUS TNPOLIEC, OLIEHKA HAa TPEHUPAHOCTTA, OINpe/essHe Ha (AKTOPUTE Ha CIIOPTHOTO
IIOCTH)KEHUE U TAXHOTO IPOSABIICHUE B KOJIMYECTBEHO U3MEPUMH MPU3HALM U NOKa3aTenu. Tosa
€ OCHOBHA IMPEIOCTaBKa MOHOTpadpuyHus TPy Aa ObJie TIOCBETCH HA €AWH OT ChbBPEMEHHUTE
METOAM 32 MHOTOMEPEH aHalIM3 Ha JJaHHW, 0a3upaH Ha MAIIMHHO caMooOydyeHue U Gopma Ha
U3KYCTBEH MHTENEKT — belicoBa HeBpoHHa Mpeska (Hausen beiico kiacugukarop).

belicoBusaT kinacupukaTop € U3IM0J3BaH 3a YCTAaHOBsABAaHE Ha criopTHaTa (opma mpu rpeduu,
oA 23 roAuHM, ChCTE3aBallld Ce HAa BUCOKO MPO(eCcCHOoHaIHO HUBO B nucuuruinHara ,,Ckud”. 3a
oOyueHue Ha Kiacu(uKaTopa ca M3MON3BaHU JNaHHU OT “A” u “B” (unHanu Ha cBEeTOBHHUTE
I'bPBEHCTBA, NpoBeaeH npe3 nepuoga 2017 — 2021 roguHa U CTAaTUCTUYECKU MOJEIN, KOHTO
OIKMCBA BEPOATHOCTHUTE BPB3KM MEXKIy H3CIEIBAHUTE NpPU3HALM M CHOpTHara (opma Ha
rpeduure.

OT Ta3u rieHa TOYKa, €lHA OT LEJUTE Ha HACTOAMIMS MOHOrpaduyeH TPyl € Aa OLeHU
MPWIOKUMOCTTa Ha belicoBus kinacudukaTop 3a NPOTHO3UPAHETO (YCTAHOBSBAHETO) Ha
criopTHaTa opma.

Jlormueckara CTpyKTypa Ha MOHOTpadusTa € opraHusupana B cefieM dacTu. [IbpBaTa yacTt e
IIOCBETEHa Ha CHOpTHaTa (opMa Karo: CHENM(PUYHO CBCTOSHUE Ha TPEHUPAHOCTTA,
JUCUNATHBHA CHCTEMa M B KOHTEKCTa Ha ONTHMHU3AllMOHHA 3aJadya C MPOTHOCTHYHO-
BEPOATHOCTEH XapaKTep.

BbB BTOpara yact ca pasriefaHd pa3iMYHU BEPOSTHOCTHH METOJIM 3a H3CIEeABaHE Ha
cnoptHata ¢opma. B ToBa umcno: Bepurum Ha MapkoB, Merona Monte Kapno, HeBponuu
MpexH, belicoB knacudukarop.

B Tpera uyacT e MoTHBHMpaHa HEOOXOJUMOCTTAa OT H3BEXAAHETO HAa HAy4YHO OOOCHOBAH
MaTeMaTUYeCKd MOJeN, IUIAHUPAHETO Ha CBhbBPEMEHHMS TPEHHUPOBBUYEH IpoLleC H
MIPOTHO3UPAHETO Ha Pe3yJTaTUTe OT HEro KaTo MOCTAaHOBKa Ha mMpolsiemMa B MOHOTpaduyHHS
TpyXA.

YerBbpraTa yact (belicoB Monen 3a ympaBieHHe Ha CHOpTHaTa (Gopma B aKaJIEeMHYHOTO
rpebane, qucnumivHa ,,Ckud’) e pokycrupaHa BbpXy Ae(UHUPAHETO HA MOJIEJ 3a IPOTHO3UPaHe
Ha cropTHarta ¢opma, TocpeAcTBOM Teopemara Ha belic. IlocpencTBom MexaHWdeH H
aHAaTOMUYEH aHali3 Ha rpebdaHeTo ca u3BeJAeHH (AKTOPHU Ha CHOPTHOTO MOCTHXKEHHE U
1okaszaTeiu, B KOUTO Te ((pakropuTe) HaMHMpaT KOIMYeCTBEHO m3pakeHue. IIpornosupanero Ha
cropTHata ¢opMa € pas3rieaHo B CBETJIMHATA HAa HeropaTa JeTepMUHUCTUYHOCT. [locpencTBom
JBa pa3IMYHM MaTeMAaTU4YeCKHM IIOAXOJa € JOoKa3aHa BB3MOXHOCTTAa 3a HEro,sara
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AJIropUuTMHU3aIus.

[lerata yact oT MoHOrpadusara ChIbpXKa OINMCAHHE HAa METOJOJOTHITAa HA W3CJICIBAHETO.
[IpencraBenu ca moApoOHO: ONMMCAHKWE HA M3CICABAHUTE MOKA3aTeNu, 00XBAT HA M3CIEABAHETO,
OIMCaHWE Ha CTAaTHCTUYECKa CHBKYITHOCT, BPEMEBU € reorpad)cku 0OXBaT Ha H3CIICABAHETO,
METOAOJIOTHSA 32 U3YHUCIISIBAHE Ha U3CIIEIBAHUTE MTOKA3aTEIIH.

B mrecra yact e npejicTaBeH aHAIM3bBT HA PE3YJITATUTE

B 3akmrountenHaTa 4YacT Ha MOHOrpadusATa ca HANpPaBeHH W3BOAU W TMPETOPHKU 32
NpUIOXKEeHUEeTo Ha belicoBsi Mozen 3a ynpaBlIEHUETO Ha CIOpTHaTa (opMa B TPCHUPOBBYHUS H
ChCTE3aTeIHUS TPOIleC, B TUCIUIUIMHATA ,,CKkud” HA akaAeMHUIHOTO TpedaHe.

2. YCIIEBAEMOCT HA CTYIAEHTUTE OT HAIMOHAJ/IHATA CIHOPTHA
AKAJIEMMUA ,,BACIUJI JIEBCKH*“ B YCIIOBUSATA HA COVID-19 HAHAEMUSATA

Crartusita € HacoueHa KbM H3cle[BaHe ycneBaemoctta Ha cryaeHtute or HCA ,,Bacun
JleBcku* B mepmoja Ha JUCTAHIIMOHHO OOy4YeHHME Ha CEMECTPHAIHU HM3IHUTH B YCIOBHUSTAa Ha
nannemusita COVID-19. HampaBeno e cpaBHEHHE Ha CPEIHHTE CTOWHOCTH HAa OIIEHKUTE OT
U3MUTUTE MEXIY IEePHOAM Ha MPUCHCTBEHO M AMCTAHIMOHHO TIPOBEXIAHE HA W3IUTH.
W3cnenBanu ca ciemHUTE MOKa3aTelaw: Opoil Ha MPOBEACHUTE W3MUTH W OpOil Ha YCHENHO
MOJI0)KEHUTE M3MHUTH OT CTYJCHTHUTE; pas3lpelieliecHne B aOCOIIOTHU M OTHOCUTEIHH CTOHHOCTH
Ha TIOJIyY€HUTE B JMAIa30Ha CHOpen Obirapckara OIEHBYHA CKala; CPEIHH CTOWHOCTH Ha
MOJTY4YEHHUTE OL[CHKH.

YcranoBeHo e, 4e IiaropMara 3a JUCTAHIMOHHO oOyuenue Virtual.nsa.bg mpemmara
OJaronpUsATHU YCIIOBHSA 332 KAUECTBEHO MPOBEX/IaHE Ha OHJIAMH M3IUTH, KOUTO IIO3BOJISIBAT Ja Ce
MOJTy4yaBaT OIICHKH, aJeKBAaTHM Ha IMOKA3aHWTE OT HW3MUTBAHUTE 3HaHUSA. MeToaukaTa Ha
Ch3/1aBaHE Ha TECTOBUTE M3IUTH B IuIaTdopmara, KakTo U pa3pabOTEeHUTE, 3alIUTHU MEXaHU3MHU
MIPH TAXHOTO MPOBEX/IaHE 3HAYUTEITHO HAMaJISIBaT BH3MOKHOCTHTE 32 M3NMUTBAHNUTE U3KYCTBEHO
Jla MOBHILIABAT CBOMTE OLIEHKH, 03 Ja ca MoKa3aid He0OXOIMMUTE 3HAHUSL.

3. I3CJEABAHE HA MOP®O-AHTOIIOMETPUYHUTE NNPU3HALM IIPHU 13-18-
roanimHn CbCTE3ATEJIM 10 TAEKYOHI10

Hacrosmoro  wu3cnmenBaHe MoOCTaBid — akLEHT BbpPXY  ONpeAensHeTo Ha  Mopdo-
aHTPONIOMETPUYHHUTE NpU3HaUM Ha 13-18 roaumHm cnoptrctu oT MexayHapoaHata denepanus
no Taekyonno (ITF). 3cnensanu ca: TAXHOTO TETJIO, TEIECHA Ma3HHHU M OOMKOJIKK Ha Oe/ipaTa
U pbliere. AHAIN3BT Ha JAaHHUTE IOKa3a HAJMYME Ha MOYTH €JHAKBO HUBO Ha pa3BUTHE Ha
MOp(O-aHTPOIIOMETPUYHHUTE TOKa3aTead Ha M3CleABaHUTE 68 chcTezaresd OT 8 ObIArapcku
CIIOPTHHM Ki1yOa.

4. Z-CTOMHOCTH U ITPO®NJT HA JIBUTATEJHUTE CITIOCOBHOCTH HA 13-18-
I'OJAUIIHU CBCTE3ATEJIA 11O TAEKYOH/1O

Hacrosimoto wm3cnenBane € GokycHpaHO BBPXY Pa3BUTHETO Ha JIBUTATEIIHUTE KayecTBa Ha
13-18 roguman coptrcTH 0T MexayHapoaHara denepanus mo taekyonao (ITF). I[Tocrasen e
OCHOBEH aKIIEHT BHPXY: CHJIaTa, CKOPOCTTA, M3APHKIMBOCTTA, JIOBKOCTTA M I'bBKABOCTTA Ha 68
U3CJeIBaHU ChCTE3aTeNlM OT 8 OBJIrapcku COpTHH Kiyba. Pe3ynraTture mokasBar, ye MBKETE
MOKa3BaT IMO-BHCOKA CTOWHOCT Ha CHJIaTa M IBUTATEITHUTE CIOCOOHOCTH OT JKEHHTE.



5. MPO®UJI HA TPABMUTE HA BBJTAPCKUTE OJIMMIIMHACKHA IIAHTUCTH
MDBIKE

IlenTa Ha wW3CHeIBAaHETO € JAa C€ AaHAWIM3UpPAT NPHYUHMTE, JOKAIMWUTE, NpPOLEHTa Ha
HapaHsSBaHUATA M YECTOTaTa Ha HapaHSABAaHHUATA Cpell INAHTUCTHTE, KOUTO CE ChCTe3aBaT Ha
HAIlMOHAIIHO HUBO. M3cienBaHeTo € HampaBeHO cpel 32 MBKE ONMMIHMHWCKU INAHTHCTH OT
boarapus. 3a na ce oleHM CTENEHTa HAa HapaHsBaHE Mpe3 npeaxojHara roguHa (12 mecena),
YJaCTHHIIUTE Ca MONBIHWIA BBIPOCHUK, KOMTO BKJIIOYBA OTBOPEHHM M 3aTBOPEHH BBIIPOCH 32
BUJIa, TEKECTTA, MECTOIOJIOKEHUETO U MPUIMHUTE 32 HApaHSBAHUITA.

Pesynrarure mokasBar, 4e M3YMCIICHATa YE€CTOTa HA HApaHSIBAHE CPEJ M3CIICABAHUTE MBKE
manructy € 71,88%, npouent Ha HapansBanus 2,48/1000 yaca TpenupoBka u 1,25 HapaHsSBaHHS
Ha INAHTHUCT 3a eqHa roguHa. Haii-4ecTo TpaBMUpaHWTE aHATOMHYHU JIOKAIMU Ca KOJSHOTO -
20%, pamoto - 17,5% u mymOannus Asn Ha rpbOHauynHMsA cTHAO - 17,5%. Bonmemure BumoBe
TEXXKW HapaHsSBaHMs ca pa3TexxeHue ¢ 27,5% u xoHrty3us c¢ 25%. IloBeuero HapaHsBaHUS ca
MUHUMAIIHA W Jiekd. Haii-uecTuTe NMpUYMHU 3a HapaHsBaHHsS ca yMmMopaTa U IMPEKOMEPHOTO
HaTOBapBaHe.

6. IPO®UJI HA CIHHOPTHUTE TPABMMU IIPU NNPAKTUKYBAIIU KPOC®UT B
COdusl, BbJII'APUA

Tpasmure npu CrossFit ca momoOHM Ha ONMMCAaHWTE B HAaydHATa JHUTEPaTypa, CBbpP3aHa ChC
CIIOPTOBE KaTO OJUMIUNCKO BIMTaHE HAa TEXKECTU U XyA0KEeCTBeHa TMMHacTuKa. LlenTta Ha ToBa
u3cnenBaHe € Ja ObJe HampaBeH enuaeMuosiormueH npodun Ha TpeHupamu CrossFit.
N3cnenBanero e HampaBeHo cpea 29 mbxe U 18 sxkeHH, B cnenuanu3upana 3ana 3a CrossFit B
Codust/bbarapust. 21 oT TAX AeKIapupar, 4e ca IMOJyYWIM HapaHsBaHUS MpPe3 MpeaxoaHara
roauHa. YYacTHUIIMTE chOOIIaBaT 3a 0010 55 HapaHsBaHus, 43 OT KOUTO ca OWIM ocTpu U 12
OT KOUTO ca Ouiy XpoHUyHH. TpeHupamy cbe ctax a0 3 roAUHU choOLIaBaT 3a 3HAYUTENHO 10-
roisiM Opoit HapansiBanust — 78,2%. M3uncnena 6e u yectora Ha HapaHsBaHe oT 44,68% wu
creneHTa Ha HapaHsBane 2,25/1000 wac. Haii-uectute Nokanmuu Ha HapaHsBaHE ca paMEHETe
(23,6%), nymbannara yact Ha rpbOHauHUs cTHA0 (21,8%) u xomsuorto (18,1%) Crenenra Ha
HapaHsBaHe W MecTaTra ca IMOAOOHM Ha CTOWHOCTHTE, MOJYyYEeHH B JPYI'M MPOYUBAHUS 3a
HapaHsBaHuss B CrossFit. CnopTeT ce cuuTa 3a OTHOCHUTENHO Oe3omaceH 3a Xopara,
npaktukyBaiu CrossFit B cB0OO0OIHOTO cH BpeMe.

7. ENUJIEMHOJIOTUSI HA TPABMHUTE INPA EJUTHHA OJAMIMNCKHU
IMAHI'MCTHU B BbJII'APUA

Ilenra Ha mnpoydyBaHETO € Ja C€ aHaIu3UpaT dYecToTaTa, JIOKAaJIU3alusaTa, CTENEHTa Ha
HapaHsBaHe W MPUYMHU 3a TPaBMUTE MpPH EIUTHU OJUMIUICKK IaHTUCTH B bbarapus.
W3cnensanero e nmposeaeHo cpea 21 eIUTHU ONMMIUICKH IIAHTHCTH — HALIMOHATIHUSA 0TOOp Ha
bearapus. TpaBMaTu3MbT Ha HAllMOHAIHUSA OTOOP HA OJUMIUICKUTE IAHTUCTU HAa bearapus e
1,98/1000 vaca TpeHMpOBKa U MO 2 KOHTY3HM Ha IAHTUCT 3a roauHa. Haii-uecTo TpaBMupanu ca
mymOanuute npeuuieHu — 31,7%, xonsno — 24,4% u pamo — 24,4%. Haii-uectute HapaHsIBaHUs
ca pasrexxeHue — 36,6% u nskbinuBane — 17,07%. lomunupar octpute tpaBMu ¢ 68,29%. Haii-
4YecTO ChOOIaBaHWUTE YMpPaXHEHMs, JOBEJIM O HapaHSBaHUATA ca KISKaHEe, M3TJIAaCKBaHE U
n3XBbpIIsiHE. Hali-uecTuTe MpUYMHU 3a HapaHsSIBaHUS ca IPEKOMEPHOTO NIPETOBAPBAHE U YMOPA.
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HanpageH e U3BOIBT, Ye BBHIIPEKH MOJATOTOBKATA HA OBJITApCKUs HAIIMOHAJIEH OTOOD 10 BIUraHe
Ha TEXECTU Ce XapaKTepusHpa ¢ rojsiM 00eM M MHTEH3UBHOCT, CTEIIEHTa Ha HapaHsBaHE € I10-
HHCKa OT OIIMCaHaTa B JIMTEPATYPATa 3a CJIMTHU IAHTUCTU U IPYTU CUIIOBU CIIOPTOBE.

8. TOJIEMA OBEMM OT JAHHU, HEBPOHHM MPEXU U NPOIHOCTHUYEH
AHAJIN3: TPUJIOKEHUE B OBJIACTTA HA CIIOPTA

[ToTeHIMAIBT HA HEBPOHHHUTE MPEXH TPH 00paboTKara Ha TojJeMd 00eMH OT JaHHU OT TJIEIHA
TOYKa HA MPOTHO3UPAHETO HA CIIOPTHUTE PE3yJITaTH € OrpoMeH. HacTosmoTo u3cieaBaHe
aKIEHTHUPA BbPXY MPUIOKEHHUETO Ha HEBPOHHUTE MPEXKH 3a [EJIMUTE HA MPOTHOCTUYHMS aHAJIN3 B
obnacrra Ha criopta. B gacTHOCT crarusTa ¢ (OKyCHpaHa BbPXY MPUIOKEHHETO HA PEKYPEHTHA
uesponna mpeka (Recurrent Neural Network -RNN) mpu mporHo3upane Ha pes3yiTaTHTE OT
¢GyTOONMHU cpelM OT aHIJMiACKaTa BHCIIA JHWra. AHAINTHYHUTE pE3y/iITaTd MOKa3Bar, ue
HEBPOHHUTE MPEKH MOTaT Ja Ce HW3MOJI3BaT 3a YCIEIIHO MPOrHO3MpaHE Ha PE3YITaTHTE OT
¢byroomHn mauoBe (1X2) — 53.40%

9. MATEMATHYECKHN MOJIEJI HA BET'OBHU 3A OLEHKA M KOHTPOJI HA
CIHIEHU®OUYHATA E®EKTUBHOCT M IIPOCJIIEAABAHE HA HHBOTO HA
YMOPA ITPU BATAHUSATA HA AbJIT'U PA3CTOAHUSA

Ienta Ha HacTosIATa CTATUS € Ja ObJe MPETIOKEH U BepUUIIPAH MATEMAaTHUECKH MOJIEN Ha
6erosu unnekc (RI) 3a omneHka u KOHTpoJ Ha cnenu@uyHaTta epeKTUBHOCT U MpOCieIsiBaHe Ha
HUBOTO Ha yMopa IpH OsiraHe Ha ObJrd pascrosHus. [Ipennoxenusar Rl e mogenupan Ha 6a3ata
Ha NOJMHOMHA (YHKIUS MEXy CKOPOCTTa Ha OsiraHe U MPOMsHATa B YeCTOTaTa Ha ChpjeyHaTa
yecrota (V=f(HR)). MeTtogpr € mnpoexkTupaH 0O TakbB HA4WH, Y€ BIHUIHUETO Ha
JICHUBaJIM3alUATa Ha TepeHa Ja ObJe OTcTpaHeHo NpH u3uucisBaHe Ha RI. M3cnensanero e
HampaBeHo cpel 19 BUCOKOKBaIM(UIIMPAHU CIOPTUCTH, ChCTE3aBallld CE€ B CHCTE3aHUS IO
Osirane Ha ABIATH pa3cTostHus (16 Mbxke U 3 KeHH), Ha cpenHa Bh3pacT 28 roauau (SD+8), U'TM
20 (SD#+2), makcumanHa kuciopogHa koHcyManus 67 ml/ min/kg (SD +5). YuactHunure B
u3cieBaHeTo 0s1Xa MOI0KEHU Ha JIBe J1a0OpaTOpHHU U JIBa TEPEHHU NpoydBaHud. B mepuoj ot
enHa ceqmuua ciuen tectsaHeTo RI ce mpocnenssa u n3uncisaBa Ha 6a3aTa Ha JaHHWUTE, B3€TH OT
OCHOBHMTE TPEHHPOBBYHU HATOBapBaHUsA. MoJEnbT € Bepu(UUMpaH caMO 3a HU3CIEIBAHHUTE
JUIA - BUCOKOKBATU(UIIMPAHU ChCTE3aTENH Mo OsiraHe Ha IbJiru paszcrostHus. RI Gemie TectBan
3a BaJIMJTHOCT Ype3 CPaBHSABAHE Ha CTOWHOCTHUTE, OJIYUYEHU OT Ja0OpaTOPHU U TEPEHHU TECTOBE.
[TonydyenuTe pe3ynraTd MOKa3BaT, Y€ HsIMa 3HAUYMMa pas3iMKka MEXIy cToiHocTtuTe Ha RI,
M3MEpEeHU MO BpeMe Ha JabopaTOpHUTE U3CIEBAHUA U TEPEHHUTE M3CIe/IBaHUs, B CPaBHEHHE
CbC CTOWHOCTHTE Ha CKOpPOCTTAa Ha BEHTWIaUUs M JakTaTHUs aHaepoben mpar (VAnT).
Pesynratute oT TOBa U3CNEBaHE MTOKa3axa, Y€ MPEATIOKEHUAT METO 3a U3UUCIIABaHE Ha OETOBH
MHJIEKC € C BUCOKA TOYHOCT.

10. ®AKTOPH HA CJUYYAWMHA CBHJIUVICKA TPEIIKA B JUCHHUILIMHATA
»POPMA“ B TAEKYOH-/J10 ITF

[enta Ha u3caenBaHETO € Ja ObJAT YCTAHOBEHH OCHOBHHUTE (DAaKTOpH, KOUTO OKa3BaT BIIMSHUE
BbPXY pEIIEHUSTa Ha ChIUUTE W BOJAT 1O JONYCKaHE Ha CilydailHa ChbIMNCKAa Tpelika B
mucuuruinHata ,,Popma“ B TaekyoH-fo ITF. 3a menta e mpoBefeHO aHKETHO MpPOYYBaHE B
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nepuoga 22.03 — 15.10.2021 r. cpexn 21 cpauu no taekyoH-go ITF. Pesynrarute nokassar, ue ¢
Hal-HUCKA CTENEeH Ha BIMSHHE ca (DaKTOpUTE: ,,peakis Ha CcbhbcTe3aTenuTe’, ,,peakuus Ha
TPEHBOPUTE™ U ,,peakiiusl Ha myosnukaTta®. Hali-roasiMo BiusiHUE, CIIOpE]l aHKETUPAHUTE ChIUH,
OKa3Ba ymMopara 3a JOIyCKaHETO Ha CIIy4aiiHa Ipelika Mpu OTChKIAHUAITA.

11. U3CJEABAHE PA3MEPA HA CJYYAMHATA CBHIUMCKA TPEIHIKA B
JUCHUIIVIMHATA ,,®OPMA“ B TAEKYOH-/1O ITF

CTpeMexXbT 3a yCHBBPIICHCTBAHE M HaMalsiBaHE HA YOBEHIKUS (DAKTOp MPH CHAUHCTBAHETO
IIPOBOKHMPA IPOMEHU U OChbBPEMEHSBAHE Ha MEKAYHApOJHUs ChCTe3aTeleH NnpaBuiHMK. Llenra
Ha HACTOSIIOTO M3CIIE/IBaHE € /1a ObJie YCTAHOBEHO Jaii KBATU(UKAIUATA U OMUTHT HA CHIIUUTE
BIMSISIT BbPXY MHEHHMETO MM 3a pa3Mepa Ha cilyyailHata chJuiicka rpeuika B AMCLUUILUIMHATA
»Popma“ B TaekyoH-10 | TF. IIpoyuBanero e nposeneHo B nepuoaa 22.03 — 15.10.2021 r. cpen
21 cpauu o TaekyoH-10 ITF. Pezynrarure ca cpaBHeHu ¢ JaHHU 0T CBETOBHOTO ITbPBEHCTBO 110
taekyoH-70 |ITF mpe3 2019 r. AHanu3bT Ha MONYYEHUTE PE3YATATH COYaT, Y€ ONUTHT U
KBaJIM(HUKAIMATA HE OKA3BaT ChLIECTBEHO BIMSIHME BbPXY OLIEHKATa Ha ChJIMUTE 33 HUBOTO HA
Clly4aliHaTa ChJIMICKA IPEIIKa.

12. DPUHAHCUPAHE HA EJIMTHUSA BbJTAPCKHU CIIOPT

Ilenra Ha HACTOSAMIOTO H3CJICABAHE € Ja HICHTU(UIMPA WHIAUKATOPUTE (KPUTEPHHTE) 3a
(MHAHCOBO MOJMIOMAaraHe Ha eJIUTHHSI OBJITAPCKH CIIOPT U J1a OTTOBOPH HA CJIEIHUTE BBHIIPOCH:

1. Heob6xomumo 11 € 1 JIOKOJIKO Jia c€ MPUOPUTH3Mpa (pUHAHCUPAHETO Ha cropTta B brarapusa?;
2. ®uHaHcupaHeTo Kato (axkTop rapaHmus 3a ycnex iu e€?;3. Kou ca cmopTtoBere, Ha KOUTO ce
JlaBa Hal-TOJISIM IIPUOPHUTET.

3a nesnuTe Ha aHajIu3a € U3IM0J3BaH KOe(PUIMEHT HAa KOHLEHTPAIHsI WM OTHOCUTEIIEH /171 Ha
(uHaHCUpPAHETO, PA3MPEICIICHO 3a YeTHUpUTE Hall-pUHaHCHpaHU CIIOpTa B paMKHUTE Ha TO3U
OJIMMITMHACKHU ITUKBJI.

[Ipe3 2021 r. ca ¢punancupanu 46 cropra, OT KOUTO 33 OTUMIUNUCKHN U 13 HEOTUMITUICKH C
oroxer or 27 459 mununona. ChOpaHuUTe AaHHU TOKa3BaT, ye IbPBUTE 4YETUPH (eaepanuu
nosiydyaBat okoyio 33,3% ot oOmus OrojkeTeH Asi 3a TOAUHATa, a CleABalllUTe YETUPH —
24,125%. W Taka, mppBUTE OCeM TMpeNIoXKeHUs 3a (UHAHCUpaHe MosyyaBaT okoyio 60%
(59,175%) ot obmus 6romkeT HAa MMC, octananute — 40%

VYcTaHOBsIBAHETO Ha Bpb3Ka MEXAy pe3ylITaTuTe U IOJUTHKaTa Ha CTpaHara 3a
(uHaHCUpaHe HA CIIOpTa € JocTa aMOuIMOo3Ha 3a/1a4a. MeXIyHapOJHUSAT CIIOPTEH YCIeX KaKTo
B JIETHUTE, TaKa U B 3MMHUTE OJUMIIMHCKU CIIOPTOBE C€ ONPEeNsi OCHOBHO OT (PaKTOPH, KOUTO
HE Morar Ja ObJaT KOHTPOJUpPAHM E€IMHCTBEHO OT CIIOPTHATa IMOJMTHKA Ha JaJieHa CTpaHa,
KOETO ITpaBy YCIIEXa ¢ BEPOATHOCTEH XapaKTep.

13. BJIMSAHUE HA EKCIHEPUMEHTAJIEH MOJEJ HA OBYYEHHUE BbBPXY
PABBUTUETO HA JBUI'ATEJIHUTE CIIOCOBHOCTH W AEPOBHMUS
KAINALOUTET ITPU XOPA, TIPAKTUKYBAIIIN ®YHKIIMOHAJIHU TPEHUPOBKHU

HeJ’ITa Ha HACTOAIIOTO H3CJICABAHC € YpPC3 CKCICPUMCHTAJICH TPCHUPOBBHLUCH MOJICI Ha CC
IpocCiacaAT MPOMEHUTE B HUBOTO HA Pa3BUTUC HA ABHUIATCIHUTC CIIOCOOHOCTH H aep06H1/15{
KammaguTeT IMPU KCHU W MDbXKC, IMPAKTUKYBaIU (I)yHKI_II/IOHaJ'IHI/I TPCHUPOBKHU. EKCHCpI/IMCHT’BT
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BiuirouBa 23 aymm (10 mbxe u 13 xeHu), 3aHUMAaBaIIM ce ¢ (PYHKIMOHAIHU TPEHUPOBKHU. B
pamkutTe Ha 10-ceqMuUYHMS MEPHOJ TE€ y4acTBaxa B €KCIIEPUMEHTAJIeH TPEHUPOBBUYEH MOJET,
KOMOMHUpAIl KpbroBa TpPEHUPOBKAa U mpoTokosn Tabata. IM3mepuxme mokazaTenuTe 3a
(¢bu3uvecKka roAHOCT C MOMOINTAa Ha amantupaHa Oarepus “Eurofit” m aepoOHMs kKamamuTeT Ha
y4acTHUIIUTE ¢ ToMouITa Ha ‘“Beep test”

bsixa oT4ueTeHU MONIOKUTETHN IPOMEHHU B U3MEPEHUTE MOKa3aTeNu 3a (pu3nuecka roAHOCT U T0-
3HAYUMHU TOJ0OpEHUsT B CHIJIOBaTa W3JPHKIMBOCT HAa TOPHUTE KpaWHUIM W KOpEeMHATa
MyCKyJiaTypa, eKCIUIO3MBHaTa CHJa Ha JOJHUTE KpalHUIU ¢ aepoOHHUsS KamaluTer.
[Ipemioskenata OT HaC METOJOJIOTHS 32 €KCIIEPUMEHTAIHO O0y4YeHHe, MpUIaraHa 3a Mepuoj OT
10 ceamuuu, noBene OO0 MOAOOpsiBaHE Ha (PYHKIMOHATHUS KamalUTeT MPH KEHU U MBKE,
MPAKTUKYBAIIX (QYHKIIMOHAIHA TPEHUPOBKA.

14. OHEHKA HA XPAHUTEJIHUSA PEXXUM HA INNPAKTUKYBAIIU CROSSFIT B
CIIEMAJIU3UPAHA CROSSFIT 3AJIA B CO®US, BbJITAPUSL

[TpaBwiHaTa KOMOMHAIMS OT MPOTEHHU, BBIIICXUIPATH U MAa3HUHH MOXE Ja TOIbpKa T00po
HUBO Ha €Heprust U ObpP30 OTCTpaHsBaHE Ha METa0ONUTHUTE MpoAyKTU. Hacrosimara craTtus
MpaBU OIICHKA Ha MPUJIOKEH XPAHUTENICH PEKUM Ha YYACTHUIIM B U3CIEABAHETO MBXKE U KCHH,
TpeHupam B cnenuanusupana CrossFit 3ama B bwarapus. Pesynratute ca cpaBHEHH ¢
MPENOPBKUTE 3a BUCOKO MHTEH3WBHM TPEHUPOBKH, KaTO TIOKa3BaT, Y€ CTOMHOCTUTE Ha
SHepruiiHUs TMpHUeM U KOHCyMallMsl Ha BBIJIEXUIPATH Ca MO-HUCKH OT MPEMOPbUYUTEIHUTE 32
TPEHUPOBKU C BHCOKA MHTEH3UBHOCT. [[0-HUCKUAT MpueM Ha BBIVIEXUJIPATH BIIMSIEC HETaTUBHO
BBPXY CHEPrUiHMsI MpueM, HO 0e3 3HAUUTENIeH PUCK 332 e€(EeKTUBHOTO €HEPrHIHO OCHUTypsiBaHE
Ha JBJITOCPOYHUTE BH3CTAHOBUTEIHU MPOLIECH.

15. EHNMJAEMHAOJIOT'NYEH IMPO®UJI HA TPABMHUTE HA EJIMTHU U KIIYBHU
CBCTE3ATEJIA 110 XYJOXKECTBEHA TNMMHACTHUKA B CO®USA, BbJI'APUSA

XynoxecTBeHaTa TUMHACTHKA € OJIMMIMUICKH CIOPT, B KOWTO MBXKE€ C€ MPEJCTaBAT Ha IIEeCT
ypena. bpoar Ha ceqMUYHMTE TPEHUPOBKM MOXKe Jaa JgocTurHe a0 12 ¢ 36 uaca o06mio
HaToBapBaHe. M3cinensaHero e mpoBeaeHo cpex 15 enmuTHu M 16 KIyOHM TMMHACTUIM Ha
MEXyHApPOJAHO W HalMoHAIHO HUBO OT Codus, bearapus. YuacTHHIINTE MOITBIHAXA aHKETa 32
BUJA, TEXECTTa, JOKaIM3alMATa M TNPUUYMHUTE 3a BB3HMKBaHE Ha HapaHsBaHusATa. Hue
M3YHUCIMXME YecToTara Ha HapaHsBaHe Ha 93,33% 3a enutHu u 87,5% 3a KIyOHM ChCTE3aTEIN
[0 XyAO)KecTBeHa TMMHAcTHKa. CTelneHTa Ha HapaHsBaHUSA 3a EJNUTHM THMMHACTHIM Oere
2,19/1000 vaca u 2,87 HapaHsiBaHUsI HAa TAMHACTHUK 3a roAuHaTa. [IpoleHThT HAa HapaHsIBaHUS 3a
kiyoHuTe ruMHactunu 6eme 3,78/1000 yaca u 2,13 HapaHsBaHUS Ha TUMHACTHK 3a TOJMHATA.
[Ipn BcuukM ywyacTHHLIM TpeobiiafaBaxa OCTpUTE TpaBMU. PamMoTo e Hali-uecTo YBpEeAeHOTO
aHATOMMYHO MSCTO B pe3yiTaT Ha YIPaXHEHUATA, U3IBIHABAHU Ha XaJKU U Tpena. [ e3eHsT e
CIIEZIBAIIIOTO YECTO TPABMATHU3MPAHO MSCTO TOPAIH YIMPAKHEHHATA, U3BBPIIBAHH Ha 3eMs H
ckok (¢a3za Ha mnpusemsBaHe) JluTepaTypara, omHcBalla HapaHSABAaHUS MpPU MBXKE IPaBU
OTHOCHUTEIIHO TPYIHO CPaBHSIBAHETO HA JaHHUTE M0 noJ. CTerneHTa Ha HapaHsIBaHe MPU MBXKETe
TMMHACTHIIM, KOUTO U3CJIeIBaXMe, I10Ma/ia B 1Mana3oHa, ONMCaH B CIIOPTHATA JIUTEpaTypa.



16. ENIMAEMUOJIOTMYEH IIPO®UJSI HA TPABMATHU3MA IIPU EJIMTHU
CBCTE3ATEJIA I10 CROSSFIT B BbJII'APUA

Ilenra Ha wu3cCieqBaHETO € Ja C€ aHaNU3UpaT CTENEeHTa, JIOKATU3alusATa M MPUYUHUTE 3a
BBH3HHKBAHE Ha TpaBMHU mpu cbere3arenu no CrossFit B beirapust. [Ipeamer Ha u3cnenBaHero ca
CTENeHTa Ha TPaBMATHU3bM, JIOKAJIU3alUsl HA TPAaBMUTE U IMPUYMHUTE 33 TSIXHOTO BBH3HUKBAHE.
OOeKT Ha M3CIIEIBAaHETO € CIIOPTHUAT TPaBMaTH3bM IpH chere3arenn o CrossFit B bwirapus. B
M3CIIEIBAHETO B3exa ydyactue 34 enutHH cbere3arenu mo CrossFit, TpeHupaiiy B JIHMICH3UPAHU
3amu o CrossFit. 3a nma ce olleHM HUBOTO Ha TpaBMaTH3Ma Ipe3 IMpeIxojaHaTa TOJHHA,
YYaCTHUIUTE MOMBIHUXA BBIIPOCHUK, KOWTO BKIIFOUBA OTBOPEHU U 3aTBOPEHH BBIIPOCH 3a BUA,
TEXECTTA, MECTONOJIOKEHUETO M IPUYMHHUTE 32 BB3HUKBAHE Ha TpaBMmuTe. M3uncneHusr
TpaBmMaTu3bM € 64,71%, HuBoTO Ha TpaBMaTu3bM 3.17/1000 TpenupoBbuHU Yaca u 1.5 TpaBMH
Ha aTieT 3a roauHa. Haif-yecto TpaBMUpaHUTE aHATOMUYHU 00JacTu ca pamo — 23.1%, KpBCT H
KoJsiHO ¢ 1o 21.2%. JIoMHHHpAT OCTpUTE TpaBMH, KaTo BOAeM ca pasrtexenue (23.1%),
koHty3us (17.3%), Bb3manenu Bpb3ku (15.4%). OCHOBHM MNpPUYMHU 33 TpPaBMaTH3bM ca
npexkomeprno HatoBapBaHe (53.9%) u ymopa (42.3%). CtemneHTra Ha TpaBMaTH3bM, BHUIBT Ha
TPaBMUTE M YBPEICHUTE aHATOMUYHHU JIOKALMKU NPU aHKeTHpaHuTe chere3arenu mo CrossFit ca
MoI00HM Ha OMKCAaHUTE B HAyYHATA JIUTEpATypa 3a CropTa.
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1. MONOGRAPHY. PROBABILISTIC METHODS FOR SPORT FORM
MANAGEMENT. THEORETICAL AND APPLIED ASPECTS

The identification of sports form is a topical problem related to the optimization of the
training process, the assessment of trainability, the determination of the factors of sports
performance and their manifestation in quantifiable signs and indicators. This is the main
premise of the monographic work to be devoted to one of the modern methods of
multidimensional data analysis based on machine self-learning and a form of artificial
intelligence - Bayesian neural network (Naive Bayes classifier).

The Bayesian classifier has been used to establish the sport fitness in rowers, under 23 years
of age, competing at a high professional level in the discipline of Skiff. To train the classifier,
data from the "A™" and "B" finals of world championships held during the period 2017-2021 and
a statistical model describing the probabilistic relationships between the features under study and
the sport form of the rowers were used.

From this perspective, one of the objectives of this monographic work is to evaluate the
applicability of the Bayesian classifier for the prediction (detection) of sport form.

The logical structure of the monograph is organized into seven parts. The first part is devoted
to sports form as: a specific state of trainability, a dissipative system and in the context of an
optimization problem of a predictive-probabilistic nature.

In the second part, different probabilistic methods for the study of sports form are discussed.
Markov chains, Monte Carlo method, Neural networks, Bayesian classifier.

In the third part the necessity of deriving a scientifically grounded mathematical model,
planning the modern training process and predicting its results is motivated as the problem
statement of the monographic work.

The fourth part (Bayesian model for sport form management in academic rowing, discipline
Skiff) focuses on the definition of a model for sport form prediction using Bayes' theorem.
Through a mechanical and anatomical analysis of rowing, factors of sport performance and
metrics in which they (the factors) are quantified are derived. The prediction of sports form is
examined in the light of its determinism. By means of two different mathematical approaches the
possibility of its algorithmization is demonstrated.

The fifth part of the monograph contains a description of the research methodology. The
following are presented in detail: description of the studied indicators, scope of the study,
description of statistical population, time and geographical scope of the study, methodology for
calculating the studied indicators.

The sixth part presents the analysis of the resultsB mrecta wact e mpejcTaBeH aHATU3BT Ha
pe3yararure

In the final part of the monograph conclusions and recommendations are drawn for the
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application of the Bayesian model for the management of sports form in the training and
competition process, in the discipline "Skiff" of academic rowing.

2. PERFORMANCE OF STUDENTS OF THE NATIONAL SPORTS ACADEMY
"VASIL LEVSKI" IN THE CONDITIONS OF COVID-19 PANDEMIC

The article is focused on the study of the success rate of the students of the NSA "Vassil Levski"
in the period of distance learning semester exams in the conditions of the pandemic COVID-19.
A comparison of the average exam grades between periods of in-person and distance learning
examinations is made. The following indicators were studied: number of examinations held and
number of successful examinations passed by students; distribution in absolute and relative
values of the marks obtained in the range according to the Bulgarian grading scale; mean values
of the marks obtained.

It was found that the distance learning platform virtual.nsa.bg offers favorable conditions for
quality online examinations, which allow to obtain grades adequate to the knowledge shown by
the examinees. The methodology of creating test exams in the platform, as well as the developed,
protective mechanisms in their conduct significantly reduce the opportunities for examinees to
artificially increase their grades without having shown the necessary knowledge.

3. RESEARCH OF MORPHO-ANTHTOPOMETRIC SIGNS AT 13-18 YEARS OF
TAEKWONDO COMPETITORS

This study focuses on the determination of morpho-anthropometric traits of 13-18 year old
International Taekwondo Federation (ITF) athletes. Their weight, body fat, and hip and arm
circumferences were examined. The data analysis showed the presence of almost the same level
of development of morpho-anthropometric indicators of the studied 68 athletes from 8 Bulgarian
sports clubs.

4. Z-SCORES ANT MOTOR ABILITY PROFILE OF 13-18 YEARS OLD
TAEKWONDO ATHLETES

The present study focused on the development of motor skills in 13-18 year old International
Taekwondo Federation (ITF) athletes. The main emphasis is placed on: strength, speed,
endurance, agility and flexibility of 68 studied athletes from 8 Bulgarian sports clubs. The results
showed that men showed a higher value of strength and motor abilities than women.

5. INJURY PROFILE OF BULGARIAN MALE OLYMPIC WEIGHTLIFTERS

The purpose of the study was to analyze the causes, locations, injury rates, and frequency of
injuries among weightlifters competing at the national level. The study was conducted among 32
male Olympic weightlifters from Bulgaria. In order to assess injury rates over the previous year
(12 months), participants completed a questionnaire that included open- and closed-ended
questions about injury type, severity, location, and causes.

Results showed that the estimated injury incidence among the male weightlifters studied was
71.88%, an injury rate of 2.48/1000 hours of training, and 1.25 injuries per weightlifter per year.
The most frequently injured anatomical locations were the knee, 20%, shoulder, 17.5%, and
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lumbar spine, 17.5%. The leading types of severe injury were sprain at 27.5% and contusion at
25%. Most injuries were minimal and minor. The most common causes of injuries were fatigue
and overexertion.

6. PROFILE OF SPORTS INJURIES IN CROSSFIT PARTICPANTS IN SOFIA,
BULGARIA

CrossFit injuries are similar to those described in the scientific literature related to sports such as
Olympic weightlifting and rhythmic gymnastics. The aim of this study was to provide an
epidemiological profile of CrossFit trainees. The study was conducted among 29 men and 18
women, in a specialized CrossFit gym in Sofia/Bulgaria. 21 of them declared to have sustained
injuries in the previous year. Participants reported a total of 55 injuries, 43 of which were acute
and 12 of which were chronic. Trainers with up to 3 years of experience reported a significantly
higher number of injuries, 78.2%. An injury incidence rate of 44.68% and an injury rate of
2.25/1000 hours were also calculated. The most common injury locations were shoulder (23.6%),
lumbar spine (21.8%), and knee (18.1%) Injury rates and locations were similar to values
obtained in other CrossFit injury studies. The sport is considered relatively safe for people
practicing CrossFit in their spare time.

7. EPIDEMIOLOGY OF INJURIES OF THE BULGARIAN NATIONAL TEAM OF
OLYMPIC WEIGHTLIFTING

The aim of the study was to analyze the incidence, localization, extent of injury and causes of
injury in elite Olympic weightlifters in Bulgaria. The study was conducted among 21 elite
Olympic weightlifters - the national team of Bulgaria. The injury rate of the Bulgarian national
Olympic weightlifting team was 1.98/1000 training hours and 2 injuries per weightlifter per year.
The most frequently injured injuries are lumbar spine - 31,7%, knee - 24,4% and shoulder -
24,4%. The most common injuries were sprain - 36.6% and dislocation - 17.07%. Acute injuries
dominated with 68.29%. The most commonly reported exercises that resulted in the injuries were
squatting, lunging and throwing. The most common causes of injuries were overexertion and
fatigue. It is concluded that although the training of the Bulgarian national weightlifting team is
characterized by high volume and intensity, the injury rate is lower than that described in the
literature for elite weightlifters and other strength sports.

8. BIG DATA, NEURAL NETWORK AND PREDICTIVE ANALYTICS: APPLICATION
IN THE FIELD OF SPORT

The potential of neural networks in processing large volumes of data in terms of predicting
sports outcomes is enormous. This study focuses on the application of neural networks for the
purpose of predictive analysis in the field of sports. In particular, the paper focuses on the
application of Recurrent Neural Network (RNN) in predicting the outcomes of English premier
league football matches. The analytical results show that neural networks can be used to
successfully predict the outcomes of football matches (1X2) - 53.40%

9. MATH MODEL OF RUNNING INDEX FOR EVALUATION AND CONTROL OF
SPECIFIC EFFICIENCY AND TRACING THE FARIGUE LEVEL IN LONG-
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DISTANCE RUNNING

The aim of this paper is to propose and verify a mathematical model of running index (RI) to
evaluate and control the specific performance and track the level of fatigue in long distance
running. The proposed RI is modeled based on a polynomial function between running speed and
change in heart rate (V=f(HR)). The method was designed in such a way that the influence of
terrain denudation was removed when calculating the RI. The study was performed among 19
highly trained athletes competing in long distance running events (16 men and 3 women), mean
age 28 years (SD+8), BMI 20 (SD#£2), maximal oxygen consumption 67 ml/min/kg (SD5).
Study participants underwent two laboratory and two field studies. In a one-week post-testing
period, Rl was monitored and calculated based on data taken from the baseline training loads.
The model was verified only for the subjects, highly trained long-distance runners. The Rl was
tested for validity by comparing the values obtained from laboratory and field tests. The results
showed that there was no significant difference between the RI values measured during
laboratory and field tests compared with the values of ventilation and lactate anaerobic threshold
(VANT). The results of this study showed that the proposed method for calculating the running
index was highly accurate.

10. FACTORS OF RANDOM JUDGING ERROR IN THE DISCIPLINE "FORM" IN
TAEKWONDO ITF

The aim of this study was to identify the main factors that influence judges' decisions and lead to
the occurrence of random judging error in the discipline of Form in ITF Taekwondo. For this
purpose, a questionnaire survey was conducted between 22.03 and 15.10.2021 among 21 judges
in Taekwondo ITF. The results show that the factors with the lowest degree of influence are
"reaction of competitors”, "reaction of coaches" and "reaction of the public". The greatest
influence, according to the judges surveyed, was fatigue for making an accidental error in
judging.

11. TUDY OF THE AMOUNT OF RANDOM JUDGING ERROR IN THE DISCIPLINE
"FORM" IN TAEKWONDO ITF

The quest for improvement and reduction of the human factor in judging has provoked changes
and updating of the international competition rules. The aim of the present study was to
determine whether judges' qualifications and experience influence their opinions on the amount
of random judging error in the ITF Taekwondo Form discipline. The study was conducted
between 22.03 and 15.10.2021 among 21 judges in Taekwondo ITF. The results were compared
with data from the 2019 World Taekwondo ITF Championships. Analysis of the results indicated
that experience and qualification did not significantly influence the judges' assessment of the
level of random judging error.

12. FINANCING OF ELITE BULGARIAN SPORT

The aim of this study is to identify the indicators (criteria) for financial support of elite Bulgarian
sport and to answer the following questions:
1. 2. Is funding as a factor a guarantee for success; 3. What are the sports that are given the
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highest priority?

For the purpose of the analysis, a concentration factor or relative share of funding allocated to
the four most funded sports within this Olympic cycle was used.

In 2021, 46 sports are funded, 33 Olympic and 13 non-Olympic, with a budget of 27 459 million.
The data collected shows that the top four federations receive about 33.3% of the total budget for
the year, while the next four receive 24.125%. So, the top eight funding bids receive about 60%
(59.175%) of the total MMC budget, the rest 40%

Establishing a link between results and a country's sport funding policy is quite an ambitious
task. International sporting success in both summer and winter Olympic sports is mainly
determined by factors that cannot be controlled solely by a country's sport policy, making
success probabilistic in nature.

13. EFFECT OF AN EXPERIMENTAL TRAINING MODEL ON MOTOR ABILITIES
DEVELOPMENT AND AEROBIC CAPACITY IN PEOPLE PRACTICING
FUNCTIONAL TRAINING

The aim of the present study was to use an experimental training model to track changes in the
level of motor development and aerobic capacity in female and male functional training
practitioners. The experiment included 23 subjects (10 males and 13 females) engaged in
functional training. During the 10-week period, they participated in an experimental training
model combining circuit training and a Tabata protocol. We measured physical fitness metrics
using an adapted "Eurofit" battery and participants' aerobic capacity using a "Beep test"

Positive changes in measured physical fitness indices and more significant improvements in
upper limb and abdominal muscular strength endurance, lower limb explosive strength and
aerobic capacity were reported. Our proposed experimental training methodology, applied over a
10-week period, resulted in improved functional capacity in female and male functional training
practitioners.

14. EVALUATION OF THE DIET OF CROSSFIT PARTICIPANTS IN A CROSSFIT
AFFILIATE BOX IN SOFIA, BULGARIA

The right combination of proteins, carbohydrates and fats can maintain a good energy level and
rapid removal of metabolic products. This article evaluates the dietary intake of male and female
study participants training in a specialized CrossFit gym in Bulgaria. The results are compared
with recommendations for high-intensity training, showing that the values of energy intake and
carbohydrate consumption are lower than those recommended for high-intensity training. The
lower carbohydrate intake negatively affected energy intake, but without significant risk to
effective energy provision for long-term recovery processes.

15. EPIDEMIOLOGY PROFILE OF INJURIES OF ELITE AND SUB-ELITE MALE
ARTISTIC GYMNASTS IN SOFIA, BULGARIA

Artistic gymnastics is an Olympic sport in which men perform on six apparatus. The number of
weekly workouts can reach up to 12 with 36 hours of total workload. The study was conducted
among 15 elite and 16 club level international and national gymnasts from Sofia, Bulgaria.
Participants completed a questionnaire on the type, severity, location and causes of injury. We
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calculated the injury incidence rate to be 93.33% for elite and 87.5% for club gymnasts. Injury
rates for elite gymnasts were 2.19/1000 hours and 2.87 injuries per gymnast per year. The injury
rate for club gymnasts was 3.78/1000 hours and 2.13 injuries per gymnast for the year. Acute
injuries were prevalent for all participants. The shoulder was the most commonly injured
anatomical site as a result of exercises performed on the rings and beam. The ankle was the next
most commonly injured site due to exercises performed on the ground and jump (landing phase)
The literature describing injuries in males makes it relatively difficult to compare data by gender.
Injury rates in the male gymnasts we studied fell within the range described in the sports
literature.

16. EPIDEMIOLOGICAL PROFILE OF TRAUMA IN ELITE CROSSFIT ATHLETES
OF BULGARIA

The aim of the study was to analyze the extent, localization and causes of injuries in CrossFit
athletes in Bulgaria. The subjects of the study are the extent of traumatism, localization of
injuries and the causes of their occurrence. The object of the study is sports traumatism in
CrossFit athletes in Bulgaria. The study involved 34 elite CrossFit athletes training in licensed
CrossFit gyms. In order to assess the level of traumatism over the previous year, participants
completed a questionnaire that included open and closed-ended questions about the type,
severity, location, and causes of injury. The estimated injury rate was 64.71%, the injury rate was
3.17/1000 training hours and 1.5 injuries per athlete per year. The most commonly injured
anatomical regions were the shoulder with 23.1% and the low back and knee with 21.2% each.
Acute injuries dominated, with sprain (23.1%), contusion (17.3%), and inflamed ligaments
(15.4%) leading the list. Overuse (53.9%) and fatigue (42.3%) were the leading causes of injury.
The extent of traumatism, type of injury and anatomical sites injured in the CrossFit athletes
surveyed were similar to those described in the sport science literature.
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