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JlucepTallMOHHUAT TPy ChAbpkKa 157 cTaHIapTHH MAIIMHONKWCHHU CTPaHULIH.
Omnarunenen e ¢ 35 tabnuiy, 9 ¢purypu u 6 npunoxenus. bubmorpadusita BKIouBa
91 nureparypHu U3TOYHMIIM, OT KOUTO 10 Ha kupuauia u 89 Ha TaTUHUIA, KAKTO U 2
WHTEPHET CTPAHUIIH.

TpyasbT € 00ChlIeH U HACPOYEH 3a MyOIMYHa 3alIUuTa OT KaTeapa ,, | eXHU4eCKu
u nenenu croptose® npu HCA ,,Bacun JleBcku®. HayuHusiT konernym Ha Kateapara
¢ pasmmpeH chc 3amoBen Ha Pektopa Ha HCA ,,Bacunm JleBcku“ Ne 1203 ot

01.10.2021 r. c neTMa XaOUIUTUPAHU MIPEIOIABATEIIH.

3ammurara Ha AMCEPTAIMOHHUS TPy 1e ce cberon Ha 27.01.2022 r. ot 14.00

yaca B 3a;1a A 3 Ha HCA ,,Bacua JleBcku®.



YBOJ|

KoHHudaT cropt oOxBaila TpU OJUMIHUNCKKA AMCIHUIUIMHK — MpecKayaHe Ha
MPEMSITCTBUS, BCECTPaHHA €3/1a U 00e3/1Ka.

[IppBaTa Hall-BUCOKO pa3BUTA AUCLUUILUIMHA OT HEOJUMIIMIICKATa JIMCTAa Ha
KOHHHUS CHOPT € usopwvicaueocmma. B mocnegHUTe 4YEeTHPUAECET TOAWHU Tas3H
TUCITUTUIMHA Oellexku OBpP30 pa3BUTHE W MOMYJSIpHOCT B EBpoma, a B mociegHuTe
NBaHA/lEeCeT roguHu U B bbarapus. IlpuunHUTE 32 MOTOXKUTEIHOTO Pa3BUTHE HA
TUIUIUIMHATa  uzopvocausocm (JAW1) B bbarapuss ca Maiako U3CIEABaHU U
MIPEICTABSHU MIPe]1 IMpoKa MyOJIrKa, €To 3aI10 BCe MOBeUE Ce ycella HykK/1aTa oT Io-
3a1bJI00YEHU U 00XBATHU MPOYUYBAHUSI HA TO3W BUJI CIIOPT U HErOBOTO pa3Butue. B
bearapust Hsma pa3paboTeHa HaydyHa Memoouka Ha noo020moeka B TUCLUUIIIMHATA
usopvorcausocm (MITIIN).

[lenTa, ¢ KOSTO 1€ C€ 3aHMMAae JucepTanusTa, € pazpadorBanero Ha MIIJIU,
KOATO Ja € MPUJIOKUMA B OBIATApCKU YCIOBHUS W Ja C€ OTpassiBa OJIArOTBOPHO Ha
KOHETE, OTTIICKIAHU 32 UZOPBLIHCIUBOCHL.

OGekt Ha ToBa wm3cienBaHe ¢ MIIJIM, Ho 3a ma ObAe TS ChBpEMEHHA U
(GyHKIMOHUpAIa, 1€ Ce HAJOXW Ta3u JAUCEpTalMs Jla ce 3abJI00YM B HAYYHHUTE
usciensanus Ha nyncoeama yecmoma (ITH) npu KOHETEe U CTOWHOCTUTE HA IAKMAmd,
KaTO OCHOBHM MOKa3aTeNH 32 (PU3NUECKOTO ChCTOSHUE U TPEHUPAHOCTTA UM.

3a MOCTUTaHETO Ha Ta3W IIeJI CE OYAKBA Ja C€ M3IBIHAT HSIKOJIKO OCHOBHU
3agaun. [IbpBara oT TsIX € pazpadorBanero Ha MII/IU, a BTOpaTta — OTKpUBAHETO Ha
Bpb3kaTa Mexay MII/IU u nokazarenure nyac u rakmam.

B Ta3u Bpb3ka aucepranusATa € HAaCOUCHA HMMEHHO KbM pa3paboTBaHE Ha
pabotema u ycnemna MII/IU, kosaTo ga octane 3a ObaenUTe MOKOJIEHUS U Ja HOCU

ycnex Ha KoHHusA cnopt B JIW B bearapus.



IIbPBA I'IABA

1. BBHBEJEHUE

TepMUHBT ,,M3APHAKIMBOCT MPOU3IM3a OT aHINIMKcKara ayma endurance. B
OBJTapCKUsl €3UK TS YECTO C€ M3IO0JI3BAa U KATO MOHATHE CUHOHHUM ,,eHIIOPBHHC. B
ToBa cu 3HadueHme [ mWMa mo-mmMpoK CMHCHI OT 3HAYCHHETO Ha KadeCTBOTO
,U3IPHKIMBOCT B cCIOpTa U JBETE TpsOBa SICHO Ja ce pasrpaHuyvaBar.
HucrumnHata uzopvocaiueocm ce nepuHUpa KaTo e37a Npe3 MpeIBapUTEITHO
MOCOYCHA MPECceYeHa MECTHOCT, MPHU KOSATO CE Cra3BaT yTBBPJACHH MpaBuiia, €37aTa €
choOpa3eHa ¢ MoKa3aTejad KaTo BpeMe, CKOPOCT U TEPEH U Ce MOJYMHSIBA Ha Haii-
BUCOKHS TIPUHIMII B JUCHMIUIMHATA: 3ama3BaHe 37paBeTo Ha koHs. Ilom ,.e3ma™ ce
UMa TIpEIBHJI YMEHHETO Ha e37a4a Ja pPBKOBOAM KOHS CH BBPXY CEIJIOTO,
MOTYMHSABANKY C€ HA BCUYKU ITOCOYEHHU YCIIOBHUSI.

B uzopwvoiciusocmma v mo Bpeme Ha BCIKaKBH aKTUBHOCTH B Ta3H TUCIUATIINHA
— Pa3BbIHUYECTBO, OTIJICKIAaHE, TPEHUPOBKH, CHCTE3aHHS M BCEKM MOMEHT Ha
oOIryBaHe C KOHS HWHCTUTYIIMMTE, OTTOBOPHHM 3a pPa3BUTHETO HA TO3W CIIOPT,
IIOCTABAT KaTo Hali-BHCOK IPHOPUTET ,,3apaBeTo Ha koHs* (,welfare of the horse™?).
To3u mpuHIIUTT HaMHUpa MSICTO BbB BCUUKH Hapea0u, MPaBUIHUIM U B TyOJIUKAIIMUTE
0 TeMaTa 3a U30PBHCIUBOCHI.

Tasu nucepranusi € pa3paboTeHa M3LSI0, CIa3BalKK TO3U MPUHIIUI, KaTO IO
BpEMEe Ha TMPOBEJCHUTE M3CICABAHUSA KOHETE HE Ca W3MHUTBAIM OOJKA WIH APYTH
HENPUATHU ycemlanus. [IpoBexmTaHETO MM € MPOTEKIO0 XYMaHHO W B HMMETO Ha
TSAXHOTO JJOOPO OOIIIO 3/[PaBOCIIOBHO CHCTOSTHHE.

Twi kato gucepranusTa oOxBaiia enuTHUTe koHe B JIM, mie ce pasriexnar

TPCHUPOBKUW Ha KOHCTC 3a MCKIAYHApPOAHH CHCTC3aHMs, KOUTO Ca IIOJ Crujgara Ha

1 Waran, N., McGreevy, P. and Casey, R. A. (2007) Training Methods and Horse Welfare, The Welfare of
Horses. doi: 10.1007/978-0-306-48215-1_7, pp.9



FEI. 3a mexxnyHapoJHU ChCTE3aHUA CE CMATAT BCUYKH OHE3HU, KOUTO €A ChC CIIETHUTE
HAaMMEHOBAHUS B CIOPTHUS KayieHaap Ha FEI:
- Concours de Raid d’Endurance International (CEI);
- Concours de Raid d’Endurance International Officiel (CEIO);
- IllamnuoHaTH (M TECTOBU MEPONPHUATHS 32 TE3W IMIAMIHOHATH) U
UTpH,

- Combined National/FEI events (CEN/CEI);

B roauiHusg MeXayHapoAeH CIOPTEH KajeHaap Hal-pasnpoctpanenu ca CEl
— CBhCTE3aHUATA, KATO JUCTAHITUATA OTPE/IC M ChOTBETHATA 3BE3/IA:

1* - cecresanns mexay 100-119 kv Ha nieH;

2* - cpcre3anus mexay 120-139 kv Ha aeH uam Mexnay 70-89 kM Ha 1eH B
paMKHTE Ha JIBa JTHU;

3* - coere3anusa mexay 140-160 kM Ha nen wiam mexay 90-100 kv Ha AeH B
pamkuTe Ha 1Ba qHU, win 7/0-80 KM Ha IeH B paMKHUTE HAa TP JTHHA WU TIOBEYC;

[[TamnuoHaTUTEe 3a MBKE C HAW-BUCOK PAHT B U30PBIUCIUBOCMMA CA HA
muctaniuss 160 xm. ToBa ca €BpONEHCKM MW CBETOBHM IIAMIIMOHATH 10
uzopwvociueocm v Ceeropuute konuu urpu (Williams, 2015).

3a HaMKMCBAHETO HA Ta3W JUCEPTAIMS UMEHHO IIAMIHUOHATUTE OT Hail-BUCOK
paHT TPEICTaBIIIBAT WHTEPEC, Th KAaTO MO-TOJIsIMA YacT OT KOHETE, BKIFOUYCHH B
W3CIIe/IBAHUSTA, Ca KOHE, KOUTO ca KBATU(UIIMPAHU 3a TE3H MaMITMOHATH.

MeTtonukata Ha TOATOTOBKA B JUCIUIUIHHATA U30PBLAUCIUBOCH TIIE BKIIOYU
IJJAaHOBE 332 TPEHUPOBKA, KOUTO Ja MOJ0OPAT (PH3NYECKOTO CHhCTOSHHUE HA KOHETE W
71a TU JTOBEJE /10 BUCOKHU CIIOPTHU U ChCTE3aTEITHU PE3yJITATH.

CheTre3anusaTa Mo U30PbIHCIUBOCH BIUSAAT €KCTPEMHO BBPXY METAO0OIUTHUTE
rmokaszaTenu Ha kKoHere. Ilopamm Ta3uw mpuyuMHA KOHTPOJIBT BBPXY METAOOTUTHHUTE

MOKa3aTelid 10 BpeMe Ha TPEHUPOBKA U ChCTE3aHUS € OT OrpOMHO 3HaueHue (Barton

et al., 2003; Bergero et al., 2005 b; Castejon et al., 2006; Muiioz et al., 2006;



2010a,b; Schott et al., 2006; Trigo et al., 2010). Exqun ot Te3u mokasareiu € nyicwvm
Ha koHs (HR). ITo BpeMe Ha TpeHUPOBKa, TOH € MHOTO JOOBpP MapamMeThp 3a OICHKA
Ha MHTEH3MBHOCTTAa Ha ()U3MYECKOTO HaToBapBaHe. HaydHU H3ClIeBaHUS JOKa3BaT
CBIIO, Y€ EIMTHUTE KOHE 3a U30PBIHCAUBOCHL, TIOATOTBSIIN Ce 3a AUCTaHImMK 160 KM,
MMaT pa3iiyHa U MHOTO TO0-100pa (DYHKIIMOHAJIHOCT HA CHPIIETO B CPABHECHHUE C
HECITUTHUTE ChCTE3aTEIHU KOHE.

OCBeH, 4Ye Ha CHCTE3aHUSA 7)JIChM HA KOHS My IO3BOJISIBA Ja MPOIBIDKH
U3IUTAHUETO, PEJOBHOTO CIICJICHE Ha TO3M MOKa3aTel, 00BbpP3aH ChC CKOPOCTTA, aBa
sICHA OIIEHKA JaJIM JaJeHa TPEHUPOBBYHA [Iporpama ¢ yCIIeIHa U CAYXKH 3a PAHHOTO
OTKpHBaHE Ha CBEHTyaJHH npoOsiemu y kons (Harris et al., 2007).

JIpyrusiT MHOTO BaXK€H M JIECHO IPOCIACANM IOKasaTel IpU KOHETE €
JlaKmamsm WIK Olle MJICYHATa KUCEMuHA. Jlakmamvm, KaKTo nyicvm, MOXKe Ja ce
U3CJIe/IBa B TIOJICBH YCJIOBHS U B KOMOWHaIMs. Pe3ynTatuTe oT aBara 1mokasares ca
JOCTAaTHYHO MOKA3aTEIHH 32 IPUIOCTHOTO (DU3MYECKO CHCTOSHUE Ha KOHS, KAKTO U 3a
HEroBoTo HMBO Ha TpeHupaHoct (Couroucé-Malblanc, van Erck-Westergren, 2014).
3a 1eauTe Ha TOBA M3CIICABAHE CE M3I0J3Ba Iisia KPbB, a HE Mia3ma. TpsOBa na ce
MOSICHHU, Y€ MEXIy TEe3H JBa KOMIIOHEHTA MMa pasiuka. llsiaTta KpbpB cama OTAEs
cepyMm W OBpP30 Cce KpPBBOCHCHPBA, JOKaTO KbM IUIa3MaTa uMa J00aBeH
aHTHKOATyJIaHT, 3a Ja ce n30erne KpbBOChCUpBaHeTO. [IpemophuBa ce U3MOI3BAHETO
Ha IsU1a KPBbB 3@ M3MEPBAHETO Ha JIaKTaTHATa KOHIIEHTPAlWs, TbH Karo
KOHIICHTPALIUATA Ha Jlakmama TIPH TuIa3Mara € IpuOIM3uTeHO 1,5 MbTH MO-BUCOKA

ot Ta3u npu msiara kpue (Franklin, Allen, 2014).

2. PABOTHA XMIIOTE3A

WNwmaiikn mpeaBuj BaXXHOCTTa Ha IpoOiieMa C H3TpakJaHeTo Ha padoremia
METOJIMKa Ha MOJATrOTOBKAa B JUCIUIUIMHATA U30pwICcIusocm, € 000codbeHa clieHara

paboTHa XUMnoTe3a:



PazpaboTBaneTo Ha eaHa HAYyYHOOOOCHOBaHA EKCIIEPUMEHTATHA METOJMKA Ha
MOJrOTOBKA B JAMCHHUIUIMHATA U30PBHCAUSOCH T TIOBUIIM CIIOPTHUTE PE3YJITaTH B
KIyOOBeTe, YIPaXHSIBAIIMA TUCIHUIUIMHATA U30PBHCIUBOCH B KOHHHS CIIOPT B

boirapus.

BTOPA I'JIABA

1. IEJ, 3AJIAYM, METOJAUKA W OPTAHM3ALIMS HA
U3CJEABAHETO

1.1 Ilen Ha u3cjIeIBAHETO

CpOpanata 10 Tyk HMHpOpMamMs W paslielaHaTa JIATEparypa IO Temara
oOyclaBAT U LenTa Ha aucepTauusra. llenra Ha m3cneaBaHeTo € Ja ce pa3padoTu
edexktrBHa HayuyHa MIIT/IM, kosTO 1€ MOANOMOrHE KIIyOOBETE MO UZOPBHCIUBOCHL B

bearapus.

1.2 3agayu HA U3CJIEIBAHETO

3a mocTuraHe OejiTa Ha H3CJICABAHCTO Ta3W JUCCPTAlUsg HWMa IMOCTAaBCHU

HAKOJIKO 3aJda4M 3a U3IIbJIHCHHC!

1) Jla ce ycraHOBM M aHaIM3Mpa HYy)KJIaTa OT pa3pabOTBaHe HA €IMHHA
MIIJN B KOHHUSA CIIOPT.

2) Ja ce paspaboru MIIJIN, kosto e paboremia W OTroBaps Ha
KOHTHHTEHTA U HYXXIUTE Ha KITyOOBETe 1O u30pwvoiciueocm B bbiarapws.

3)  Jla ce npunoxu paspadorenata MITJIU mpe3 2019 u 2020 r. mpu KOHETE,

ydacTBallly B U3CJICABAHCTO.



4)  Pesynararure oT HoBara Meroamka ot 2020 r. ga ce CpaBHAT ¢
pesynratute ot npeaxoaHara 2019 r.

5) Jla ce omnmme Bpb3KaTa MEKIY NpEUIOKEHATA METOIUKA U
METa0OJINTHUTE MTOKA3ATENH NYJIC U IaKmam MPU KOHETE 3a U30PBHCIUBOCH.

6) [la ce ycTaHOBM B3 OCHOBA Ha MOJYYCHHUTE PE3YJITATH OT U3MEPBAHUATA
Ha nyJc v jakmam yCIeBaeMoOCTTa Ha npuiioxenara MITJIN.

7)  Jla ce ¢opMynupar W3BOJH H MPEHOPHKHA, CBBP3aHU C pa3pabOTBAHETO

Ha HoBaTa MIIJIM, kouTO /1a ce U3IoJ3BaT B MPaKTUKATA.

1.3 Mertoauka HA U3CJAEIBAHETO

B nucepranusita ce u3no3BaT HAKOJIKO METOAUKHM Ha U3CIlIe/BaHE, KaTo T€ Ca,
KaKToO CJIe]IBa.

- MpOy4YBaHe Ha JUTEpaTypara 1o TeMara Ha TUCePTaIUTA;

- SMIIMPUYHU/KOJIMYSCTBCHN METOIM Ha M3CJICJIBaHE, KAaTO MPOBEICHUTE
EKCIICPUMEHTH ca 0a3upaHu Ha MaJlka U3BajaKa ¢ ydactHuu moj 30 Ha Opoii;

- cTaTUCTUUEKa 00paboTka Ha pe3yaTaTUTe C MOAXOMSIIUTE 3a TAX
TecToBe. B ciydas ca wu3MOI3BaHM MapamMeTpUYHUTE TecToBe Ha KoaMuropos-
CwmupHoB, [lanupo-Yuiak, BapuallMOHEH aHAJIM3, IapaMmMeTpuyHus t-Tect Ha
CTIOOBHT 32 2 3aBUCUMH U3BAJIKU U HEMAPAMETPUYHUS TECT HA Y WIIKOKCOH;

- CPaBHUTEIICH aHAJIM3 Ha PE3YyJTAaTUTE HAa HW3CIEBaHATa M3BaJKa B JIBE

MOPEIHU T'OJIVHU;

1.3.1 O6ekT U mpeaAMeT HA U3CJIeIBAHETO

OOeKT Ha Wu3CIEeABAHETO € METOAMKaTa Ha MOJATOTOBKA B JIHUCIUILIMHATA

U3APBIKIIMBOCT B B’bﬂrapI/Ifl.



HpeI[MeT Ha H3CJICABAHCTO € BPb3KATa MCIKIAY METa0OJIMTHUTE ITOKA3aTEIIH -

nyic W Jakmam TO BpeM€ Ha TPEHUPOBKA, W (DU3UUYECKOTO M TPEHUPOBBUHO

ChCTOSIHUE Ha KOHETE, NMPHU KOUTO ce npuiara HoBata MIIU. Ilyacem ce usmepsa ¢

eMHUIATA ,,yaap B MunayTa™ (bpm), a rakmamwvm ce namepsa ¢ enuauiata mmol/L.

1.3.2 KOHTHHIeHT HA U3CJIeIBAHETO

1.3.2.1

Kone

B m3cnenBaHeTo 3a HyXAWTE HA Ta3W aucepTanus ydactBaT 6 kous ot JIU,

nopoja apadcka u apadcka marus (Ta6m. 1).

Ta0.. 1 Konere, yuacTBaum B u3cjieIBaHeTo, U HHpopMauus 3a TAX.

Mscro
FEI ID Po:knena Ha Huso KBaJ. 3a
Ne Hme aarTa Iopona Ioxn | Mpousxon ChCTEe3aHUS | IAMIIMOHAT
paxaaHe
UuCTOKpBBEH
1 | Hommei | 104GK69 | 9.2.2007 apabeky kactpar | Kabuiok | KabOwurok CEI 3* na
Apabcka
2 | Tanzauus | 105ET26 | 4.3.2009 larus KoOmiIa Cupus JleOHeBo CEl 3* na
UUCTOKpBBEH
3 | Jebpa | 104TX31 | 1.1.2008 apabeku kobuna | KaGurox | KaOurok CElI 3* na
UuCTOKpBBEH
4 Hennma | 104TX33 | 1.5.2008 apabeku koOwia | Kadourok Kaburok CEl 3* HE
UuCTOKpBBEH
5 | 3emasuka | 105ET42 | 24.5.2009 apabekn kobmra | Kaburox | Kaburox CEl 2* HE
Apabcka
6 3enmar | 105TH15 | 28.6.2011 larus kactpat | Kaburox | JleOHeBo CEIl 3* HE
1.3.2.2 E3naun

3a menuTe Ha AUCEpTalMATa B M3CJIEABAHETO ydacTBaT o010 6 e3gauyu. 6-Te

esnaun ca ot KKC ,bynedan EnmropwsHC®, kaTo TpeHupaT u3OpaHUTE KOHE TIO

HoBara meroauka npe3 2020 r., kaTo ydacTBaT B TPEHUPOBKUTE HAa CHUIUTE KOHE U

npe3 2019 r. B tabin. 2 e npeacraBeHa noseye HHGOpMALHS 32 TAX.
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Ta6u. 2 E3gauure, ydacTBauy B U3cjaeIBaHeTO U MH(OpMAaIus 3a TAX.

FEI ID Toa Mecen u Kon Onur
TOAUHA HA
paxKiaHe
HAennc 10118675 MBI 08/1993 TMommeii | CEl 3*/CH?
DypraHCKu
Huxouas 10102061 MBI 04/1969 Tamszauus | CEl 3*/CH
Huxkomnos
Kanuna 10039070 JKeHa 10/1981 Jle6pa | CEI 3*/CH
NBauoBa
Hecucnasa |4 4194349 KeHa 10/1980 Jlenua CEIl 3*
AnekcueBa
Pyxa
Henkxosa- 10086495 JKEHa 06/1983 3eMIIsTHKA CEl 2*
HBaHOBa
Msan 10039075 MBXK 03/1966 Semmar | CEI 3*/CH
CronueB

Tl KaTo B Ta3u qucCEpTAlMsl C€ M3CJIEBAT KOHE C TOJSM OIUT, C€ THPCIT U
€37a4ui, KOMUTO Jla OTroBapsAT Ha ToBa m3UCKBaHe. [locouenara rpyma B Tabm. 2
MOKPUBAa OYAKBaHUATA 3a TOJTOTBEHOCT W JIOOpU €3UTHU KadyecTBa CIOpE]
pa3paboTeHUTe METOAMKU 3a OoOyueHwe Ha HampeaHanu e3gaun (Bwaes, 2013 a;

Bries, 2016; Braes, 2018).

1.3.3 MeToau HA U3CJICABAHETO

B nucepranusTa ce U3MOI3BAT MPEAUMHO EMITUPUYHU METOMHU, YPE3 KOUTO CE
J0Ka3Ba XuWIloTe3ara. [bd KaTo ce M3cienBaT IIOKasaTeld nyIc W Jaakmam, Ce
MPOBEKIAT TECTOBE HA TEPEH, T.€. CKCIIEPUMEHTHT € U3IISJI0 B MOJIEBH ycioBus. [Ipu
BCSIKA TPEHUPOBKA, HA KOSATO € TUIAHYBAHO M3CJEABaHE, CE CBAJIA ITbPBO MOKa3aTeJIs
nyjac, KaTo MyJCOMEPhT C€ IMOCTaBs OTJSIBO 3aJ JaKbTHAaTa CTaBa B 00acTTa Ha
chpiieto Ha KoHs. KpbB 3a m3cienBaHe Ha jakmama ce B3eMa OT IOroJiapHaTa BeHa
(Vena jugularis) Ha KoHs, HETOCPEACTBEHO CJIE/ MMPOBEIACHOTO HATOBAPBAHE M HE I10-

KbCHO OT 5 MHUH. Kp’bBTa Ha BCHUYKH KOHC, y4aCTBAIlX B CKCIICPUMCHTA, CC B3CMa

2 CH e cpkpamtenue 3a Championship (mamnuonar)
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MeXay 2-5 MUHYTH Cle[l CIUpaHe, 3a J]a ce Mody4yaT OOeKTUBHU pe3yaTtaTu. U mpu
JIBaTa METOJla Ha M3CJIe/IBAHE KOHETE ca TPETUPaHU XyMaHHO U 0e3 Ja U3MHUTBAT
00JIKa WJIM IpYTY HEPa3MOJI0KEHHsI, C KOETO € Clla3eH Hah-Bucus npuHuumn Ha FEI,

a IMEeHHO Ojaromnoirygueto Ha koHs (“welfare of the horse”).

1.3.4 UncTpymeHTapuUymM

3a uenuTe Ha AMCEpTalUATa € HeoOXxoauma ynoTpebaTa Ha creluaIn3upaHu
ypeau, ¢ KOUTO Ja ObJaT CHETH TMOKa3aTeluTe MyIC WU Jakmam TpU KOHETe,
ydacTBallli B M3CJIEABAHETO. 3a Ta3u IeJd € 3aKyleHa CHelualn3upaHa TeXHUKA U
KOHCYMaTHBH.

3a W3MepBaHETO HA nyJca Ha KOHETE € M3IMOJI3BaH MyJICOMEpP — PhKOXBAaTKa U
koutaH, mozen Polar Equine Healthcheck.

3a paznuka OT pbKOXBaTKaTa KOJAHBT C€ M3IMOJ3BA 3a MOCTOSITHHO MEPEHE Ha
nyJjca Ha KOHSA 10 BpeMe Ha JIBIJKEHUE U €3]1a.

KpbBHHTE WM3chenBaHus ce cbhOupar ¢ ypema Lactate Pro 2 Analyzer. C
MTOMOIIITA HA IPUTOACHUTE KOHCYMAaTHBHU KbM ype/ia, KphbBTa MOXKE J1a Ce U3CIeBa Ha
MOMEHTA Ha B3e€MaHe OT KOHA. ToBa ce CillyuyBa HEMOCPEJCTBEHO Clie]] CIHpaHe Ha
paboTa, KOeTO MO3BOJIsIBA MAKCUMATHO TOYHU PE3yITATH.

Beuukn  cpOpaHm  JaHHM  OT  HW3CIEABAaHETO Ce€  MpepabdoTBaT  CbC
cratuctuaeckute mporpamu SPSS u EXCEL. Cnen ToBa pesynrarure ce aHaIM3upar

U C€ MpaBsIT HEOOXOIUMUTE U3BO/IH.

1.3.5 MeT0o10/I0rHYHA NOCJIEA0BATETHOCT HA U3CJIeIBAHETO

3a AOCTHUI'aHC A0 HOCJITa Ha JUCCPTALMATA CC CICABA CJIICAHATA MCTOJOJIOTMYHA

IIOCICAOBATCIIHOCT HA U3CIICABAHETO:
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1) 3aenHO ¢ TPEHBbOpPA, BETCPUHAPHUS JICKAp M YYACTHHUIIUTE B W3CJICIBAHETO CE
ompenens TPEHUPOBbYHUS TIpapuk Ha 6-Te KOHS 3a Lenusi Mepuoja Ha
excriepumenta ot 2019 go 2020 r. BkmouutenHo ([Ipu HeBB3MOXKHOCT 6-Te
KOHA Ja ObIaT s37CHU 3aelHO, C€ MpaBW TpaduwK 3a HU3MBIHCHHWE HA
TPEHUPOBBYHUS TUIAH, KATO HE CE HapyllaBa IUIAHyBaHATa METOAMKA, TaKa 4e
BCHYKHU KOHE J1a 51 U3IBJIHAT);

2) JlamauTe OT B3eTHTE NPOOWM OT Myac W Jakmam Ha BCSIKa IUTAHyBaHa
TPEHUPOBKA — YACT OT EKCIIEPUMEHTA, C€ ChXPaHSIBAT HA XapTUEH U IUTUTAJICH
HOCHTEIT,

3) Ilo BpeMe Ha Bcska TPEHHUPOBKA, OINpEIEIeHA B M3CIICABAHETO, CE 3alUCBaT
JOMMBJTHUTETHO BUJAa Ha TPEHHUPOBKATa, TEPEHBT, TeMIlepaTypara H
KIIMMAaTUYHUTE YCJIOBHS, MPOIBDKATEIIHOCTTa, CPEIHATa CKOPOCT M BCHYKH
JPYTH BaKHU BBHHIIHU (PAKTOPH, KOUTO MOTAT Jia MOBIUSAAT HA PE3yJITATUTE OT
nyJc u 1aKkmam,

4) Cnen mbpBaTa rojvHa Ha ekcrepuMmenTta npe3 2020 roauHa ce MpPOBEKIAT
OMOXMMUYHU U3CJICIBAHMS, 32 J]a C€ YCTAHOBU 3JIPAaBOCIIOBHOTO CHCTOSTHUE HA
KOHETE;

5) Ilpe3 mecen mait 2021 roarHa ce IpaBAT CTAaHIAAPTHUA KPHBHH M3CIICABAHUS HA
6-Te KOoHS 3a 00IMOTO UM (PHU3UYECKO CHCTOSIHUE clies] poBeacHaTa mpe3 2019
n 2020 r. HOBa METOIUKA;

6) Becuuku cwrOpanu manam ot 2019 r. m 2020 r. ce mpeacTaBsT 3a aHAIM3 U
CpaBHEHHUE.

7) Beuuku chOpaHu JaHHM C€ TPYIHUPAT, OMKMCBAT M aHAIM3HMpaT 3a IEIUTE Ha

AucepranuAara.

13



1.4 Opranusanus Ha U3CJIeABAHETO

Opranuzanusta Ha M3CIEBAHETO € ChoOpa3eHa ¢ TPEHHPOBBbYHATA MpOTrpama
U CBhCTE3aTENHUS IHUKBJI HAa KOHETE 3a u30pwocausocm. Thil KaTo ChCTE3ATEITHUAT
ce30H B bwarapus 3amodBa Hali-paHO Kpas Ha Mecell MapT, KOHETE 3arouyBaT CBOsITa
MMOJATOTOBKA 32 HOBHSI CE30H B HAYAJIOTO HA sIHyapH, KaTo KOHETE OMBAT TPyNUPAHH
BB3 OCHOBA Ha BH3pACT W KBATH(UKAINHA W TJIaHA 3a MPEICTAaBSIHE HA ChCTE3aHMUSI
mpe3 choTBeTHaTa rojguHa. KoHeTe, KOUTO ce TOTBAT 3a chere3anus oT panr CEl 3*
160 kM 3amoyBaT CBOATAa TOJATOTOBKA B CaMOTO HAdajo Ha IUIaHyBaHUSA
TPEHUPOBBYEH LUKBI. [lopanu Tazu nmpuurHA M3CIEIBAHETO € IIaHYBAaHO 32 OKOJIO
eIHa TOJWHA U JIeBET Mecella, kato craptupa Ha 1 sayapu 2019 r. u 3aBspmBa Ha 30
cenremBpu 2020 r., KaTo c€ B3eMa NPEABUM U MEXKIYHAPOAHUA KAICHAAP, B KOUTO
IIEJIOTOJIUIITHO C€ TPOBEXKAAT ChCTE3aHWS BHB BCHUYKM TOYKM Ha CBeTa. Bbmopeku
OoraTus KameHaap OBITapCcKUTE KOHE CE€ ChCTe3aBaT NpearuMHO B EBpoma, 3a 1a HE ce
HapyIliaBaT IpeKajJeHO MHOTO HaBUIIMTE UM, CpeaaTa Ha OTIJICKIaHEe U TPCHHPOBKHU.
6-Te KOHA ce OTrIekKaaT u TpeHupar B c. [[edneBo, obdnact TposiH, obmuua Jloseu.
N3cnenBanmsTa ce MPOBEXKIAT 10 BpeMe Ha TPEHUPOBKH Ha Pa3IMUeH TEPEH CIIOPE

JTHEBHATa Mporpama B paiioHna Ha c. J[eOHeBo.

2. METOAUKA HA ITOAT'OTOBKA

[Ipenu na ce mpeacTaBu METOJMKAaTa Ha MOATOTOBKA, MO KOSITO ca TPEHUPAHU
KOHETE, BKJIIIOUEHH B TOBA M3CJIe/IBaHE, € J0Ope 1a ce 0ObpHEe BHUMAHUE HA OCHOBHU
(U3MONOTUYHY TOKa3aTelM W HOPMHM Ha KOHETE€ B IISVIOCT M Ha KOHETe 3a
u30pvICIUBOCM B YaCTHOCT. BBB Bpb3Kka ¢ TOBa, Y€ B MU3CJIEABAHETO Ca BKIIIOYCHU
MOKAa3aTeNIUTe NYJIC U 1aKmam, € HalpaBeHo MOAPOOHO H3CJeABaHE OTHOCHO HAYMHAa,
110 KOMTO J1a € OTYUTAT TE€3HU MMOKA3aTeNId MPU KOHETE U B ChOTBETHUTE JAUCITUTIIINHHU.

Bitschnau et al. (2013) pasriiexna KOHs KaTo MPEAINOCTaBeH J1a ObJe aTjieT Ha Hal-
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BHCOKO HHBO MW JaBa HOI[p06HOCTI/I 3a CI)I/ISI/IOJ'IOFI/I‘IHI/ITC MYy TIIOKa3aTcjin IIpu

pa3InyHu HaToBapBaHus (Tad. 3):

Ta6s. 3 ®U3H0JOrHYHM JAHHN HA KOHSI B OKOH ¥ MPH MAKCUMAJIHO
HaToBapsane (Bitschnau et al., 2013).

. N0/l MAKCUMAJIHO | HMHKpPeMEeHTaJIleH
B 1okon HATOBapBaHe dakrop

IIyacoBa 4ectrora

[1/min] 24-32 210-240 8-10 x

[C,_]}mf,l]'eﬂ Acour 29 310 >10x

XemaTokpur [%] 32-46 60-65 2x

YecrToTa Ha

aumane [1/min] 12-16 120-135 >10 x

MunyTHa

BCHTHJIANHAA 80-95 1600-1900 20 x

[L/min]

IIukoB MOTOK Ha

H3UIIBAHE [l/S] 4-6 85-100 16-20 x

Konuenrpanus

Ha  JaKTaT B 0.5 20-30 40-60 x

kpbBTa [MmMol/L]

[Tpe3 2019 r. 6-Te KOHA B TO3M EKCIIEPUMEHT 3all0YBaT TPEHUPOBKH O HOBATa
MII/IN. 6-Te KOHsI OT Ta3u rpyma crapTupar TpeHupoBkute cu Ha 1 suyapu 2019 r. u
CBAISIHETO HA JaHHM OT TPEHUPOBKHUTE ¢ TiaX 3aBbpiiBa Ha 30 centemBpu 2020 T.
JlaHHM OT ny/ic v 1akmam ca B3EMAaHU HA €IHU U ChIIU JIaTH, ChOTBETHO Tipe3 2019 u
2020 .

Ha 6-Te kOHS B eKCIepUMEHTa Ce Tpujara clieJHaTa HHTCH3UBHOCT Ha

OCHOBHHUTC BHUA0BC TPCHHUPOBKH, BKIIIOYCHHU B MCCCUHUA MUKbBJI (MG3OHI/IKT>J'I):

. LSD (Long Slow Distance) — B Haua0To Ha TPEHUPOBBUYHUS ITHUKBIL: 2
I'bTH;

. baszucha TpeHnpoBka — 6-8 mbTH MECEUHO;

. MaHexHa TpeHHUpPOBKa — 3-5 IbTH MECEYHO;

. Konauunonna TpeHupoBka — 4-6 mbTU MECEUYHO;

. Texko HaTOBapBaHe/Tamonupane — okoJyio 10 JHU Mpeau ChCTe3aHnE;

. JleH 3a nounBka — 4-8 IHU B MecCel1a;
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CenMUYHOTO HATOBapBaHE Ha KOHETE ¢ mpenacraBeHo B Tabn. 4. To e

CbITIaCYyBAHO C TPCHbOPA U BCTCPHUHAPHHUA JICKAP HAd KOHCTC.

Ta6a. 4 CexMrnyHa TPEHUPOBBbYHA MPOrpama.

[TonenenHuk: MMOYMBKA

Brophuk: 0a3ucHO TpeHupaHe ¢ n3kaupane (1-2 4.)
Cpsina: MaHexHa paboTa

YeTBBPTHK: KOHJUIIMOHHA TpeHupoBka (1-2 4.)

IleTbk: [IOYHBKA

Cn0ora: 0a3ucHO TpeHupaHe Ha npeceueH TepeH (1-3 4.)
Henens: (rayionupaHe)/KOHIUITMOHHA TPEHUPOBKA

[ImanyBanu ca cnequure TPEHUPOBKU, Ha kouTOo ce B3emMart JaHHU 3a n)Jic U

Jakmam.

Anyapu-deBpyapu — Pabora BBB BbpTenexkka 3a koHe, LSD, Oasucha

TPEHUPOBKA;

Mapr:

1. KonaunmonHa TpeHUPOBKA C MOBEYE U3KAYBAHE U CIIN3AHE;
2. ba3ucko TpeHHWpaHe C JEKH H3KAaYBaHHUS B IMPECEUYECHA MECTHOCT C

BpemeTpacHe 1,5-2 yaca,;

Anpuit:
3. KonguiimonHa TpeHUpOBKA Ha MIChYHA ABJIOOKA TTUCTA C YMEpPEHa CKOPOCT;
4. KonuiimoHHa TPEHUPOBKA C TTOBEUYE M3KAYBaHE U CIIM3aHE;

5. KoHuimonHa TpeHUPOBKa C TTOBEYE M3KAUYBaHE U CIIM3AHE;
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6. KoHauumoHHa TPEeHHPOBKAa C MHOTO BHCOKO HAaTOBapBaHE Ha Trajoll CbhC

cpeaHa ckopocT Hajg 20 KM/4 ¥ IpoabHKUTETHOCT 1 yac (okoso 10 km);

Maii:
7. ba3ucko TpeHHMpaHE C JIEKM H3KauBaHUs B IpeceyeHa MECTHOCT C
BpeMetpaene 1,5-2 yaca,

8. KonauunonHa TpeHUpOBKA Ha MSCHhUHA ABIOOKA MUCTA C YMEPEHA CKOPOCT;

Omu:

9. KonuunoHnHa TpeHUPOBKA Ha MSChUHA ABJI0O0KA MUCTA C YMEPEHA CKOPOCT;

10. KonaumuonHa TpEeHHPOBKA C MHOTO BHCOKO HATOBAapBaHE Ha TajioIN ChC
cpemHa ckopocT Hajg 20 kM/4 B mpoabDKATETHOCT 1 yac (okoyio 10 kM), ¢ BKIIOYCHA
IIPOJIBIKUTEIIHA €3/1a B IIPECEYEHA MECTHOCT;

11. KonaMIIMOHHA TPEHUPOBKAa Ha IISIChYHA JBIOOKAa MHUCTAa C YyMEpEeHa

CKOpPOCT,;

ABrycCT:

12. HamumoHnamaHO ChCTE3aHHUE 0 u30pwboicausocm Ha ooima auctanius 80 KM;

CenTemBpu:

13. HarmoHamHo chCTe3aHUE 0 u30pwboicausocm Ha odma auctanmus 80 Kkm;

14. ba3ucHO TpeHUpaHE C JIEKM HM3KauBaHUS B IIPECEUY€Ha MECTHOCT C
BpeMmeTpaeHe 1,5-2 yaca, rajonupaHe Ha paBEH TEPEH;

15. KoHaMIIMOHHA TPEHUPOBKA C TTOBEYE M3KaUBaHE U CIM3aHE — JOCTUTaHE Ha
MO-BUCOKM CTOWHOCTH Ha nylIc W Jjakmam TOpaad BHCOKOTO M 3a KpaTKO
HaTOBApPBAHE;

N3usa10 HOBaTOpckoTO B mpeaioxeHara HoBa MIIJIU e mpoBexmaHeTo Ha

TPCHUPOBKH, IIPHU KOUTO HC CC JOCTHUIaT MAKCHUMAJIHH IIPAroB¢ HUTO Ha CKOPOCT,

17



HHUTO Ha nyJjac, HATO HaA JlaKkmam. I[OpI/I Ja UMa TaKuBa, TC Ca B paMKUTC I0 5 MHMH. U

HC JaBaT OTPAXCHUC HA IIHMJIOCTHOTO H3CJICABAHC. Konere ca A3CHHU 110

MAaKCHUMAJIHOTO HATOBAPBAHC H BbB BbB3CTAHOBUTCIIHATA 30HA CIIOPCA Bitschnau

(Bitschnau et al., 2013) u ToBa ce ¢ ca3Bajo mpe3 BCUYKU TPEHUPOBKH 1pe3 2019 u

2020 r.

TPETA I'/TABA

1. PE3YJITATH

1.1

Ilync

HPGIICTaBeHI/I Ca JaHHH 3a 5-Te BHJIa HATOBApPBAHC!:

1.

KonauuumonHna TpeHupoBka ¢ n3kauBane u cnuszane (T1);

. bazucno Tpenupane (T2);

. Konguimonta TpeHupoBKa Ha msachuHa Aba00Ka mucta (T3);

2
3
4.
5

Konnuimonna TpeHrpoBKa ¢ HaroBapBane Ha raior (T4);

. Cncresanue mo usopwvoicausocm Ha 80 kM 3a TpeHupoBka (T5);

3a CHIIMHCKMSA aHaJIU3 Ha PE3YITATUTC Ca MU3IOJI3BAHU JaHHU HA n)JiC B Tab1.

5, KOWTO € B3€T JI0 5 MHUH. CJEJ )KEJTaHOTO HAaTOBapBaHE MO BPEME Ha MPOBEXkKAaHATa

TPCHUPOBKA. Ha ©Ga3ara Ha Te3m JaHHU Ca HU3BBPIICHHW BCHUYKHU CTATHCTUYCCKHU

aHaJIN3U.
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Ta6u. 5 Pe3ysaratu ot myJic no BpeMe Ha TpeHupoBkuTe npe3 2019 r.

2019r.

Map | Map | anp | anp | anp | anp aBry | cenTeM | cenTeM | cenTeM
Mecen T T| wia| wma| wi| wui| Maii| Maii | 10JIM | 10J1M | 10JM cT BpH BpH BpH
Tpenup
OBKa 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Bun T1| T2| T3| T1| T1| T4| T1| T3| T3 T4 T4 T5 T5 T2 T1

IMyn | Myn | yn | yn | yn | Hyn | yn | Dyn | yn | Hyne | Hyne | yne [Tync Ilync ITync
Myac cl| c2| ¢3| c4| c5| ¢6] c7| c8| ¢9 10 11 12 13 14 15
Kon 1 100 86| 84| 112 115| 90| 80| 100| 98 89 88 70 98 70 110
Komn 2 110| 90| 100| 120| 120 94| 78| 104| 96| 100 99 82 100 60 122
Kon 3 98| 84| 98] 96| 108| 88| 76| 92| 90 90 92 90 96 74 102
Komn 4 104| 82| 92| 98| 122 99| 72| 80| 82 96 82 78 102 60 98
Kown 5 102| 80| 96| 100| 114| 98| 68| 98| 84 88| 100 92 94 78 99
KoH 6 112 76| 99| 110) 130 86| 70| 82| 96 96| 100 94 88 76 104

]_IGJ'ITa Ha IIPOBCACHHUTC aHAJIW3W € Jda CC YCTAHOBH, HdaJIM HHBOTO Ha

TpEHUpPAHOCT NpH KoHeTe npe3 2019 r. e mpubIM3UTENHO €IHAKBO U yIOBIETBOPSIBA

nesnute Ha MITN.

pas3npeaeIeHUETO.

B Ttabm. 6 ca mpeacraBeHM pe3yNiTAaTUTE 3a OICHKA HAa HOPMAJIHOCTTA Ha

Ta6u. 6 Tadaua 3a HOPMAJIHOCT HA pa3npeaeIeHHe HA JaHHUTE 32 MYJIC Mpe3

2019 r.
Bun tpeHnpoBka — Kosnmoropos-Cmupros® [Ianupo-Yuik

Tpenuposka | ITync 2019 Statistic | df Sig. | Statistic | df Sig.

! Kon.tpen.-U3k./Cnus. (T1) 191 6 | ,200* ,925 6 540
2 bas. tpen. (T2) ,102 6| ,200* 1,000 6| 1,000
3 Kon.tpen.-mucta (T3) ,244 6| ,200* ,854 6 ,170
4 Konp.tpen.-U3k./Cius. (T1) ,237 6| ,200* 915 6 468
> Kona.tpen.-M3k./Cans. (T1) ,162 6| ,200* ,981 6| ,956
6 Kon.tpen.-ramomn (T4) ,181 6| ,200* ,925 6 ,539
! Kona.tpen.-M3k./Caus. (T1) ,164 6| ,200* ,950 6| ,739
8 Kona.tpen.-mucta (T3) ,270 6| ,200* ,875 6 247
¥ Kon.tpen.-nucra (T3) 244 6| ,198 ,892 6| ,330
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10 Konp.tpen.-ranon (T4) ,269 6| ,200* ,866 6| ,212
= Konp.tpen.-ramomn (T4) ,228 6 ,200 ,925 6 542
12 Cncresanue (T5) , 153 6| ,200* 957 6 , 7194
13 Cocrezanue (T5) ,269 6| ,200* ,866 6| ,212
14 ba3. tpen. (T2) ,222 6| ,200* ,855 6| ,172
15 Konp.tpen.-U3k./Cius. (T1) 247 6| ,200* ,863 6 ,201

4, Lilliefors Significance Correction
*. This is a lower bound of the true significance.

Pe3ynTartute mokasBar, ue BCUUKHW JIaHHU Ha nyjaca 1Mo BpeME Ha TPEHUPOBKUTE
npe3 2019 r. ca HopmaiHO pasnpenencHu (0=0.05).
3a ananu3 Ha pe3yartatute npe3 2020 r. chIIo ca U3NOI3BaHU JAHHU OT nyJica

10 BpeMe Ha TPEHUPOBKA, KOUTO Ca MPEACTaBEHU B TA0IM. 7.

Ta6u. 7 Pe3yaratu ot nmyJic no BpemMe Ha TpenupoBkute npe3 2020 r.

2020 r.
Map | Map | anp | anp | anp | anp 101 aBry| cenre| cenTe| cemTe
Mecen T T| Wia| wi| wmia| wua|maii | mai H | 10JIH | K0JIH CT| MBpH| MBpHM| MBpH
Tpenu
POBKa 1 2 3 4 5 6 7 8 9| 10] 11 12 13 14 15
Bun T1| T2 T3| T1| T1| T4| T1| T3| T3| T4| T4| T5 T5 T2 T1

ITyn | Iyn | ITyn | Ilyn | Ilyn | Ilya | yn | Hyn | Oyn | yn| Hyn| yn| Hync| Iync| Ilync
JINAS cl| c2| c3| c4| c5| c6] ¢7] ¢8| ¢9| cl0] cll]| c12 13 14 15

Kon 1 88| 74| 72| 88| 90| 77| 67| 76| 76| 60| 72| 62 80 68 90

Kon 2 99| 87| 80| 99| 92| 82| 55| 80| 80| 72| 80| 60 80 64 83

Kon 3 72| 62| 72| 87| 97| 63| 50| 72| 60| 60| 60| 56 81 60 80

Kon 4 89| 70| 73| 86| 103| 77| 52| 61| 66| 68| 64| 62 82 64 87

Kon 5 86| 66| 70| 95| 88| 70| 58| 83| 66| 58| 78| 52 78 58 84

Kon 6 86| 60| 75| 89| 90| 67| 54| 65| 74| 80| 82| 59 65 60 88

B Tabn. 8 ca mpencraBeHW pe3yiTaTHTE 3a OICHKA HAa HOPMAJIHOCTTa Ha
pasmpeneneHneTo. Pe3ynratute moka3Bar, 4e BCHUKH JTaHHU Ha n)/ica TIO BpeMe Ha
tperupoBkute mpe3 2020 r. ca HopmaiHo pasnpeaenenn (0=0.05), ¢ uskimoueHre Ha

tect 13. IIpu HEero JaHHKUTE HE Ca HOPMAJIHO PA3IpPEICIICHH.
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Ta6.. 8 Taﬁ.lmua 34 HOpMAJIHOCT Ha pasnpeacjieHue Ha JaHHUTE 3a IIYJIC IIpeE3

2020 r.

Bup tpennposka —

Konamoropos-CmupHoB?

[Tanmupo-Yunk

Tpenuposka | ITymnc 2020 Statistic df Sig. | Statistic df Sig.

! Kon.tpen.-U3k./Cius. (T1) ,303 6 ,091 ,900 6| ,374
2 ba3. tpen. (T2) ,169 6| ,200* 917 6| ,482
3 Kona.tpen.-nucra (T3) ,242 6| ,200* ,883 6| ,284
4 Konn.tpen.-M3k./Cius. (T1) ,293 6 117 ,857 6| ,181
> Konp.tpen.-U3k./Cius. (T1) ,260 6| ,200* 872 6| ,234
6 Kon.tpen.-ramomn (T4) 227 6| ,200* 951 6| ,746
! Kona.tpen.-U3k./Cius. (T1) ,232 6| ,200* ,887 6| ,301
8 Kon.tpen.-mucra (T3) ,153 6| ,200* ,954 6| ,774
9 Kon.tpen.-mucra (T3) ,218 6| ,200* ,946 6| ,709
10 Kon.tpen.-ramon (T4) ,269 6| ,200* ,894 6| ,340
1 Konna.tpen.-rajgon (T4) ,223 6| ,200* ,906 6| ,412
12 Cnucresanne (T5) ,218 6| ,200* ,891 6| ,324
13 Cocrezanue (T5) ,354 6 ,018 ,688 6| ,005
14 ba3. tpen. (T2) ,222 6| ,200* ,855 6| ,172
15 Konpa.tpen.-U3k./Cius. (T1) 247 6| ,200* ,863 6| ,201

2, Lilliefors Significance Correction

*. This is a lower bound of the true significance.

1.2 Jlakmam

CHC}I KaTo Ca aHaJIU3WpaHUu JAaHHUTC OT nyJjic 3a CAHOPOAHOCT, ChbIIOTO CJICABA

Ja CC M3BbpIIM WM C HAHHUTC OT Jlakmamd. Towii kaTO HsMAa MCTOJ 3a CJIICACHC Ha

Jakmam 110 BpEMC Ha €3/1a C TCXHHUYCCKHU CbOPBIKCHU:A, CC U3II0JI3BAT CaMO JaHHU OT

B3C€TUTC HpO6I/I 110 BpEMEC Ha CaMHTC TPCHUPOBKHU.

3a CBhIINMHCKUA aHaJIM3 Ha PE3YyJITATUTC Ca MU3IMOJI3BAHW HAHHUW Ha JaKkmam B

Ta0m1. 9, KOWTO € B3€T J0 5 MHH. Cjel >XEJIaHOTO HAaTOBApBaHE I10 BPEME Ha
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MpOBEXK/IaHaTa TpeHHWpoBKa. Ha Oa3ara Ha Te3W MaHHW ca TPOBEACHU BCHUYKH

CTaTUCTUYCCKH aHaJIN3H.

Tab. 9 Pe3yJaraTu oT JIAKTAT 10 BpeMe HAa TpeHUpoBkuTe npe3 2019 r.

2019 r.

Mece | map| map | anp | anp | anp | anp 10J1 aBry | cenre | cenTe | cenre
I T T| wWia| Wi| wWi| wi| Mai| maid U | 10JIM | 10JH CT | MBpH | MBPH | MBPH

Tpenu
poBKa 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Bup T1| T2| T3| T1| T1| T4| Ti| T3| T3| T4| T4| T5 TS5 T2 T1

Jlak | Jlak | Jlak | Jlak | Jlak | Jlak | Jlak| Jlak| Jlak
JlakTa| Tar| Tar| Tar| Tar| Ttar| Ttar| Ttart| Tar| Ttart| Jlakt| Jlakt| Jlakt| JlakT| Jlakt| JlakTt
T 1 2 3 4 5 6 7 8 9far10|ar1l|ar 12| ar 13| ar 14| ar 15

Konl | 141 34| 50| 10|178] 29| 20| 40| 49| 34| 45| 41 5,2 14| 16,9

Kon2 | 20,2] 50| 50]162|202] 34| 40| 38| 40| 42 5| 46 6,1 40| 239

Koun3 |178| 6,1| 41/13,0]/169| 40| 34| 42| 46| 48| 46| 51 7,1 42| 24,2

Kon4 |155]| 45| 39]128[189| 45| 19| 41| 39| 38| 30| 48 6,5 18| 2138

Koub5 |188| 3,2| 3,0/109]|171] 35| 51| 50| 45| 32| 33| 52| 59| 15| 198

Kon6 |191] 45| 38]109[170] 35 6] 39| 42| 40| 39| 60 6,0 28| 214

Upe3 aHanu3 Ha MOKas3aTeIUTe HA Jakmam Ce LUEId 1a C€ YCTAaHOBH, NaJU
HUBOTO Ha TPEHHPAHOCT Mpu KoHeTe mpe3 2019 r. e mpubNIM3uMTENHO €AHAKBO U
yaosierBopsiBa uenure Ha MIIJIW. TakeB ananu3 ce mnposeae u C  nyaca.
Pesynrarure B Tabn. 10 mokasBar, ye BCHUUKM JaHHM Ha Jakmama 1O BpEeMEe Ha

TpeHupoBkuTe mpe3 2019 r. ca HopmaaHo pasnpenenenu (a=0.05).

Ta6.. 10 Tabauma 3a HOPMAJTHOCT Ha pa3npe/eieHAe HA TAaHHUTE 32 JJAKTaT

npe3 2019 r.

Bun TpeHnpoBka — Kosnmoropos-Cunpros® [Tanmpo-Yuik
Tpenuposka | Jlakrar 2019 Statistic | df Sig. | Statistic df Sig.
1

Konpa.tpen.-U3k./Cius. (T1) ,204 6| ,200* ,929 6 ,569
2

bas. tpen. (T2) ,185 6| ,200* ,940 6| ,659
3

Kona.tpen.-nucra (T3) 242 6| ,200* ,883 6 ,284
4

Konpa.tpen.-U3k./Cius. (T1) 234 6| ,200* ,894 6 ,342
5

Kong.tpen.-U3k./Caus. (T1) ,248 6| ,200* ,848 6| ,151
6

Kown.tpen.-ramomn (T4) ,262 6| ,200* ,947 6| ,717
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! Konp.tpen.-U3k./Cnus. (T1) ,187 6| ,200* ,935 6 ,617
8 Kon.tpen.-mucra (T3) ,303 6 ,091 ,801 6 ,060
9 Kon.tpen.-mucra (T3) ,153 6| ,200* ,955 6 , 782
10 Kona.tpen.-rayon (T4) 141 6| ,200* ,973 6 913
= Kown.tpen.-ramomn (T4) 216 6| ,200* ,938 6 ,643
12 Cucresanue (T5) ,191 6| ,200* 977 6 ,937
13 Cocrezanue (T5) ,190 6| ,200* 972 6 ,905
14 ba3. tpen. (T2) 243 6| ,200* ,855 6 173
15 Konp.tpen.-U3k./Cius. (T1) 176 6| ,200* ,934 6 ,608

*. This is a lower bound of the true significance.
4, Lilliefors Significance Correction

3a amanmu3 Ha pesyatatute mpe3 2020 T. CHIIO ca HW3MOJBBAHW J@HHU OT

Jlakmama 1o BpeMe Ha TPEHUPOBKA, KOUTO ca MpecTaBeHu B Tadm. 11.

Ta6a. 11 Pe3yaratu oT JIAKTAT M0 BpeMe Ha TpeHnpoBkuTe npe3 2020 r.

2020 r.

Mece | map| map | anp | anp | anp | anp 10J1 aBry | cenre | cenTe | cenTe
| T T| wa| wWi| wi| wia| maii| mai W | 10JH | 10JH CT | MBpH | MBpH | MBpH

Tpenu
POBKa 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Bup T1| T2| T3| T1| T1| T4| Ti| T3| T3| T4| T4| T5 TS5 T2 T1

Jlak | Jlax | Jlak | Jlak | Jlax | Jlak | Jlak| Jlak| Jlak
Jlakta| Tar| Tar| Tar| Tar| Ttar| Tar| Tar| Tar| Ttat | Jlakr| JlakT| JlakT| JlakTt| JlakTt| JlakTt
T 1 2 3 4 5 6 7 8 9far10|ar1l|ar 12| ar13| ar2| arl5

Konl | 88| 14| 12| 88|125| 06| 08] 20| 18] 11| 11| 22 2,6 10| 143

Kon?2 |122]| 20| 15|122|140| 11| 10| 17| 24| 12| 10| 28 2,9 08| 18,6

Kon3 | 85| 17, 10| 86|120] 13| 08| 18| 12| 09| 10| 22 20/ 08| 123

Kow4 | 7,7] 19| 12| 92|129| 10| 08| 16| 10| 10| 12| 20 20/ 08] 182

Kon5 |125| 13| 08| 82|120] 09| 10| 20| 10| 09| 10| 28] 22| 08| 140

Kon6 | 134 20| 10| 93|138] 09| 12| 14| 22| 24| 13| 19 2,6 1,3] 18,0

[lenTa OTHOBO € Ja ce YCTaHOBH, Janu O-Te€ KOHA ca Ha MPHUOIM3UTEIIHO
€IHaKBO HMBO Ha MOATOTOBKA W mpe3 2020 r., Korato mpoabKaBa NpUjlaraHeTo Ha
Hoara MIIJIU.

B tabn. 12 mpu TtectoBe 4 — , KOHAWIIMOHHA TPEHUPOBKA C HM3KAYBaHE M

cimuzane, 10 — ,KonmumumonHa TpeHupoBka Ha ranon u 14 — ,ba3suchHa
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TPEHHPOBKA™, NaHHUTE HE Ca HOPMAJIHO pamnpeneseHu. Ilpm BCcHYKM OcTaHAIN

JTaHHUTE ca HopMmaitHO pasnpeaeicau (a=0.05).

Ta6xa. 12 Tabauma 3a HOPMAJTHOCT HA pa3npeaejeHAe HA JaHHUTE 34 JaKTAT

npe3 2020 r.
Bu TpeHupoBKa — Konmoropos-Cmupros® [lanupo-Y uik

Tpenuposka | Jlakrat 2020 Statistic | df Sig. | Statistic | df Sig.

! Konp.tpen.-U3k./Cius. (T1) ,258 6| ,200* ,862 6] ,196
2 ba3. tpen. (T2) ,225 6 | ,200* ,864 6] ,204
3 Kon.tpen.-mucra (T3) ,198 6 | ,200* ,952 6| ,755
4 Konn.tpen.-M3k./Cnus. (T1) ,356 6 ,017 , 761 6 ,026
> Konn.tpen.-M3k./Cius. (T1) ,191 6 | ,200* ,879 6 267
6 Kon.tpen.-ramomn (T4) 221 6| ,200* 971 6| ,896
! Konn.tpen.-M3k./Cius. (T1) ,293 6 117 ,822 6 ,091
8 Kon.tpen.-mucra (T3) ,190 6 | ,200* 934 6| ,614
9 Konna.tpen.-mucra (T3) 241 6| ,200* ,867 6 213
10 Kon.tpen.-ramon (T4) ,368 6 ,011 ,676 6| ,003
= Kon.tpen.-ramon (T4) ,285 6 ,138 ,831 6| ,110
12 Cncrezanue (T5) ,284 6 ,143 ,840 6 , 130
13 Cnucresanne (T5) ,220 6| ,200* ,889 6| ,315
14 ba3. tpen. (T2) ,383 6 ,006 ,684 6 ,004
15 Konp.tpen.-U3k./Cius. (T1) ,284 6 ,143 ,840 6| ,130

*. This is a lower bound of the true significance.

a_ Lilliefors Significance Correction

1.3

OueHka Ha pe3yJTaTHTE OT eKCIIEPUMEHTA

CJ'IGI[ HallpaBCHUTC aHaJIM3U A0 CCra CC YCTAaHOBsABA, Y€ IIPHU HAKOHU OT

TPECHUPOBKUTEC PA3NPCACICHUECTO HA AAHHUTC € pPa3JIMdYHO OT HOPMAJIHOTO, KOCTO

Mpearnoara mpoBepKa Ha XHUIoTe3aTa 3a pa3jnuKaTta B CPESAHUTE CTOMHOCTH Ja Obje

U3BBpIlIeHA ¢ HemapameTpuyeH Tect Ha Wilcoxon.
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Ta6u1. 13 Pe3yaraTi OT NPWIOKEHNETO HA HellapaMeTPUYHHUS TeCT Ha

Wilcoxon.

Tpenuposka 13
mync 2020 -
Tpenuposka 13

Tpenuposka 4
naktat 2020 -

Tpenuposka 4

Tpenuposka 10
naxtat 2020 -

Tpenuposka 10

Tpenuposka 14
naxtat 2020 -

Tpenuposka 14

mync 2019 naktat 2019 naktat 2019 naxtart 2019
Kong. TpeH.- | Kona. TpeH.-rajgon
Bun tpennpoBka Cncresanne (T5) N3k./Cams. (T1) (T4) bas. tpen. (T2)
4 -2,2072 -2,2012 -2,2072 -2,2012
Asym. Sig. (2-tailed) ,027 ,028 ,027 ,028

a. Based on positive ranks

b. Wilcoxon Signed Ranks Test

Ta6a. 14 Cpeanure cToiiHOCTH 32 TecTOBeTe Ha myJic mexxkay 2019 u 2020 r.

Pairs Type of Training Training Pulse Mean N Std. Deviation |Std. Error Mean
Kong. Tpen.-13k./Crus. myic 2019 104,33 6 5,57 2,28
Lol b yne 2020 86,67 6 8,66 3,54
ba3. pen. (T2) mysnc 2019 83,00 6 4,86 1,98

? ? mysc 2020 69,83 6 9,85 4,02
Kowz. Tpen.-mucra (T3) mysic 2019 94,83 6 6,01 2,46

: ’ mysc 2020 73,67, 6 3,50 1,43
Kon. Tpen.-13k./Crnus. myJic 2019 106,00 6 9,47 3,86

4 (T1) 4 ysic 2020 90,67 6 5,16 2,11
Konz. Tpen.-13k./Crus. mysc 2019 118,17 6 7,60 3,10

° (T1) > mysic 2020 93,33 6 5,65 2,30
Kownz. Tpen.-ranon (T4) mync 2019 92,50 6 5,36 2,19

° ° mysic 2020 72,67, 6 7,17 2,93
Kon. Tpen.-M3k./Crus. mysic 2019 74,00 6 473 1,93

! (T1) ! mysic 2020 56,00 6 6,03 2,46
Kona. Tpen.-tiucra (T3) mysc 2019 92,67 6 9,85 4,02

° | mysic 2020 72,83 6 8,57 3,50
Konn. tpen.-nucta (T3) mysc 2019 91,00 6 6,78 2,77

° ? mysc 2020 70,33 6 7,53 3,07
10 |[Konna. tpen.-ramomn (T4) 10  jmymnc 2019 93,17 6 4,83 1,97
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mysc 2020 66,33 6 8,62 3,52
Kouz. Tpen.-ranon (T4) mysc 2019 93,50 6 7,48 3,05
H H mysic 2020 72,67 6 9,00 3,68
Cncresanue (T5) myJic 2019 84,33 6 9,33 3,81
2 2 mysc 2020 58,50 6 3,89 1,59
bas. Tpen. (T2) mysic 2019 69,67, 6 7,94 3,24
s H mysc 2020 62,33 6 3,67 1,50
Kona. Tpen.-13k./Cus. mysic 2019 105,83 6 9,00 3,67
14 (T1) = myic 2020 85,33 6 3,67 1,50
Taba. 15 Anaan3 Ha pa3jIMKUTE B MYJCOBUTE 4ecTOTH ¢ t-TecT HA CTIOABHT.
Pairs Training Training Pulse N Correlation|  Sig.
Konz. TpeH.- mysic 2019 n ,632 ,178
! 3k./Cius. (T1) 1 mync 2020
) ba3z. tpen. (T2) ) mync 2019 u ,857 ,029
mynic 2020
3 Kou. TpeH.-nucra 3 mysic 2019 n ,462 ,356
(T3) mysic 2020
4 Konn. TpeH.- 4 mysic 2019 n ,581 ,227
Uzk./Crus. (T1) mynic 2020
. Konzg. TpeH.- c mysc 2019 u -,044 ,935
3k./Cius. (T1) mysic 2020
6 Konz. Tpen.-rajon 6 mysc 2019 u ,505 ,307
(T4) mysic 2020
. Konz. TpeH.- . mysc 2019 u ,378 ,460
U3k./Cnus. (T1) mysic 2020
o Kou. TpeH.-nucra 8 myisic 2019 ,931 ,007
(T3) mysic 2020
9 Kou. TpeH.-nucra 9 mysic 2019 729 ,100
(T3) mysic 2020
10 Kona. TpeH.-nucra 10 mysic 2019 m ,824 ,044
(T3) mysic 2020
1 Kona. Tpen.-rajgon 1 mysic 2019 m , 167 ,075
(T4) mysc 2020
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1 Cnwcresanne (T5) 1 nysic 2019 u 6 -, 745 ,089
myic 2020
bas. tpen. (T2 myJsic 2019 u 6 -,627 ,183
13 tper. (12) 14 Y
mysnc 2020
Konz. TpeH.- mysic 2019 n 6 -,040 ,939
14 15
Uzk./Cnus. (T1) mysnc 2020

3a Ja 6BHC HallpaBCHA OILCHKA, JOKOJIKO H3BAJAKHTC HANCTHHA Ca 3aBUCHMHU

(kopenupaHu), € HEOOXOIUMO Jia CE aHATU3UPAT KOPEIAIMOHHUTE KOC(HHUIIMEHTH.

Cuiiata Ha BpB3KUTE € IPEJCTaBeHa B cieABalaTa Tadauna.

Ta6a. 16 Paznukure B myJjcoBute yectoru npe3 2019 u 2020 r.

Paired Differences
95% Confidence
Interval of the
Std. Difference
Type of Std. Error Sig. (2-
Pairs Training Training | Pulse | Mean | Deviation | Mean | Lower | Upper t df | tailed)
Kon. TpeH.- nyinc | 17,67 6,71 2,74 | 1062 | 2471 | 6,45 | 5 ,001
U3zk./Cnus. 2019
1 (T1) 1 -
yJic
2020
bas. Tpen. nync | 13,17 6,21 2,54 6,65 1968 | 519 | 5 ,003
(T2) 2019
2 2 -
yJic
2020
Kownp. tpes.- nyinc | 21,17 5,38 2,20 15,52 26,81 9,63 5 ,000
mucra (T3) 2019
3 3 —
yJic
2020
Konn. Tpen.- mync | 15,33 7,71 3,15 7,24 23,43 4,87 5 ,005
H3k./Caus. 2019
4 (T1) 4 -
ImyJic
2020
Koun. Tpen.- nyic | 24,83 9,66 3,94 | 1493 | 3497 | 6,30 | 5 ,001
U3k./Caus. 2019
5 (T1) 5 -
ImyJic
2020
Koua. Tpen.- nyinc | 19,83 6,43 2,63 | 13,08 | 26,58 | 755 | 5 ,001
6 rason (T4) 6 2019
IyJIC
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2020

Koun. tpew.- myinc | 18,00 6,10 2,49 11,60 24,40 7,23 ,001
Usk./Cius. 2019
7 (T1) 7 -
myJic
2020
Koug. TpeH.- nync | 19,83 3,66 1,49 | 16,00 | 23,67 | 13,29 ,000
nucta (T3) 2019
8 8 -
myJIc
2020
Konp. Tpes.- nync | 20,67 531 2,71 15,09 | 26,25 9,52 ,000
nucta (T3) 2019
9 9 -
MyJIC
2020
Kounn. TpeH.- nync | 26,83 5,38 220 | 21,19 | 32,48 | 12,21 ,000
ramor (T4) 2019
10 10 -
MyJIC
2020
Koun. TpeH.- nync | 20,83 5,81 2,37 | 14,74 | 26,93 | 8,78 ,000
rason (T4) 2019
11 11 -
myJc
2020
Cncreszanue nync | 25,83 12,50 510 | 12,72 | 38,95 | 5,06 ,004
(T5) 2019
12 12 -
MyJIC
2020
ba3. TpeH. myJc 7,33 10,63 4,34 -3,83 18,49 | 1,69 ,152
(T2) 2019
13 14 -
myJc
2020
Kownp. tpes.- nysic | 20,50 9,85 4,02 10,16 | 30,84 5,10 ,004
Usk./Cius. 2019
14 (T1) 15 -
myJic
2020

B Ttabn. 16 e BuaHO, 4Ye BCUYKH pe3yJTaTH OT TECTOBETE Ha nyica ca

TOJIOKUTEIIHU, KOETO 03HavaBa, 4e npe3 2020 r. Te ca nmo-HUCKHU B cpaBHeHue ¢ 2019

r., T.e. KoHeTe npe3 2020 r. ca mo-g00pe TpeHUpaHHu.
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Taba. 17 Cpengnure CTOIHOCTH 32 TeCTOBeTe Ha JIaKTaT Mexay 2019 u

2020 r.

Pairs Type of Training Training Lactate Mean Std. Deviation |Std. Error Mean
Kona. Tpen.-13k./Cus. itakrat 2019 17,59 6 2,33 ,95
L b haxrar 2020 10,52 6 2,45 1,00
Bas. tpen. (T2) imaktar 2019 4,45 6 1,07 A4

2 2 imakrar 2020 1,72 6 .31 12
Komnna. tpen.-nucta (T3) itakrat 2019 413 6 A7 31

: ’ maxrat 2020 1,12 6 24 ,10
Komna. tpen.-M3k./Crus. itakrat 2019 17,98 6 1,32 .54

4 (T1) ° imaktar 2020 12,87 6 87 ,36
Kouz. Tpen.-ranon (T4) imaxtat 2019 3,63 6 ,55 22

> ° imaktat 2020 97 6 23 ,10
Kon. Tpen.-13k./Crus. itakrat 2019 3,73 6 1,65 ,67

° (T1) ! maxrat 2020 ,93 6 ,16) ,07
Kona. Tpen.-tiucra (T3) irakrat 2019 4,17 6 43 ,18

! | maxtat 2020 1,75 6 23 ,10
Kouz. Tpen.-mucra (T3) irakrat 2019 4,35 6 ,38 ,16

° ’ imaktar 2020 1,60 6 ,62 25
Komp. tpen.-ramomn (T4) itakrat 2019 4,05 6 79 .32

° H maxrat 2020 1,10 6 13 ,05
Cncresanue (T5) imaktaT 2019 4,97 6 ,64 ,26

10 12 itakrat 2020 2,32 6 ,39 ,16
Cncresanue (T5) imaktaT 2019 6,13 6 ,63 ,26

H s imakrar 2020 2,38 6 37 ,15
Kon. Tpen.-M3k./Cius. imakrar 2019 21,33 6 2,72 1,11

12 (T1) = maxtat 2020 15,9 6 2,69 1,10
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Ta6u. 18 Anaau3 Ha pa3IuKUTe B JAKTaTHUTE NPoou ¢ t-Tect HAa CTIOABHT.

Pairs Training Training Lactate N Correlation|  Sig.
Kou. TpeH.- imaktat 2019 u 6 , 792 ,061
1 N3k./Caus. (T1) 1 imaktat 2020
) ba3. tpen. (T2) ) maxTat 2019 u 6 ,615 ,193
maxtat 2020
3 Koua. TpeH.-nucra 3 imaktar 2019 u 6 ,852 ,031
(T3) maxtat 2020
A Konz. TpeH.- c imaktat 2019 u 6 ,591 217
M3k./Cims. (T1) imaktat 2020
. Kouz. Tpen.-rajon 6 imaktat 2019 u 6 ,632 ,178
(T4) maxTar 2020
6 Konz. TpeH.- . imaktat 2019 u 6 917 ,010
Uzk./Cnus. (T1) maxTat 2020
. Kon. TpeH.-mucra 8 imaktart 2019 u 6 572 ,235
(T3) maxTat 2020
g Kounn. Tpen.-miucta 9 imaktat 2019 n 6 -,152 JT4
(T3) maxTar 2020
9 Konz. Tpen.-rajon 1 imaktart 2019 u 6 -,422 ,405
(T4) maxTar 2020
10 Cwcresnue (T5) 1 makrat 2019 u 6 -,284 ,586
imaktat 2020
1 Cwcresnue (T5) 13 makrat 2019 u 6 -,609 ,200
imaktat 2020
1 Konn. TpeH.- 15 imaktar 2019 u 6 214 ,684
3k./Cius. (T1) maxTar 2020
Taobu. 19 Pazaukure B cToiiHocTHTE HA jJakTaTa npe3 2019 u 2020 r.
Paired Differences
95%
Confidence
Interval of the
Std. Difference
Type of Std. Error Sig. (2-
Pairs Training Training | Lactate | Mean | Deviation | Mean | Lower | Upper t df | tailed)
Konn. gakrtar | 7,07 1,55 ,63 5,44 8,69 11,19 | 5 ,000
1 TPEH.- 1 2019 —
U3k./Crius. JIAKTaT
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(T1) 2020

ba3. Tpem. makrar | 2,73 ,91 37 1,78 3,69 7,35 ,001
5 (T2) 9 2019 —
JIAKTaT
2020

Konn. makrar | 3,02 ,58 24 2,41 3,62 12,79 ,000
3 TPEH.-IIUCTa 3 2019 —
(T3) JaKTat
2020

Konn. jmakrtar | 5,12 1,07 A4 4,00 6,24 11,73 ,000
TPEH.- 2019 —
4 U3k./Cnus. 5 JIaKTaT
(T1) 2020

Kong. makrar | 2,67 44 ,18 2,20 3,13 14,81 ,000
5 TPEH.-TaJoI 6 2019 -
(T4) JaKTat
2020

Konp. nakrar | 2,80 1,50 ,61 1,23 4,37 4,58 ,006
TpEH.- 2019 —
6 U3k./Cnus. ! JIaKTaT
(T1) 2020

Konp. makrar | 2,42 ,35 14 2,04 2,79 16,70 ,000
7 TPEH.-TINCTA 8 2019 —
(T3) JaKTaT
2020

Konp. nakrar | 2,75 ,78 ,32 1,94 3,56 8,68 ,000
8 TPEH.-TINCTA 9 2019 -
(T3) JIAKTaT
2020

Konn. jmakrar | 2,95 ,85 35 2,06 3,84 8,52 ,000
TPEH.-TaJloN 2019 —
d (T4) 11 JIAKTaT
2020

Cobcresanue jakrar | 2,65 ,84 ,34 1,77 3,53 7,72 ,001
10 (T5) 12 2019 —
JIAKTAT
2020

Concresanue makrar | 3,77 91 37 2,80 4,70 | 10,101 ,000
11 (TS) 13 2019 —
JIAKTAT
2020

Koun. jmakrar | 5,43 3,39 1,38 1,87 8,99 3,92 ,011
TPEH.- 2019 -
12 N3k./Caus. 15 JIaKTaT
(T1) 2020

Ot 1abn. 19 e BuaHO, Y€ BCHUYKHU pE3YyJITaTU OT TECTOBETE Ha Jakmama ca

MTOJIOKUTEITHHA, KOETO O3HavaBa, ue mpe3 2020 r. Te ca mo HUCKkH B cpaBHeHue ¢ 2019

r., T.€¢ KoHete npe3 2020 r. ca no-100pe TpeHUpaHH.
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TectbT Ha KonmoropoB-CMUPHOB € YYBCTBUTEIIEH KbM TOJEMUHATa Ha

HN3BaJKara. Tosa Inpcarojara HaAIlPpaBCHUTC HW3BOAXW 14 6’[),[[3’1’ IMPOBCPCHU MU C

HCIIapaMCTPHUUCH TCCT.

Ta6ua. 20 PesyaraTn Ha myJica npe3 2019 u 2020 r. oT NpUJIOKEHHETO HA
HenapaMmeTpuuHusi TectT Ha WilCcOX0n 3a mpoBepka Ha XHIIOTE3H.

TpenupoBka | TpenupoBka | TpenupoBka | Tpenupoka | TpenupoBka | TpenupoBka | TpeHupoBka
1 2 3 4 5 6 7
nyinc 2020 - | mync 2020 - | mync 2020 - | mync 2020 - myiic 2020 - myiic 2020 - mysic 2020 -
TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpeHupoBka
1 2 3 4 5 6 7
nync 2019 | mync 2019 | myne 2019 | mynie 2019 myiic 2019 mysic 2019 mysc 2019
Konn.
TpeH.- Kowng. Kona. tpen.-
Type of | U3k./Cnu3. | Ba3. TpeH. | TpeH.-tucta | M3k./Cius. Kona. tpen.- | Cbhcresanne | bas. TpEeH.
training (TD) (T2) (T3) (TD) razor (T4) (TS) (T2)
z -2,2072 -2,207# -2,2072 -2,207# -2,201# -2,201# -2,201#
Asym.
Sig.  (2-
tailed) ,027 ,027 ,027 ,027 ,028 ,028 ,028
TpenupoB | TpenupoB | TpenupoB | Tpenupor | Tpenupos | Tpenupo | TpenupoB | TpeHupos
Ka 8 ka9 ka 10 ka 11 ka 12 ka 13 ka 14 Ka 15
myJc nmyJc myJc ITyJIC myJc ImyJIC IyJIC myJc
2020 - 2020 - 2020 - 2020 - 2020 - 2020 - 2020 - 2020 -
Tpenupos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | TpeHupos
Ka 8 ka9 ka 10 ka 11 Ka 12 ka 13 ka 14 ka 15
myJc myJic myJic ITyJIC IIyJic yJIc yJic myJc
2019 2019 2019 2019 2019 2019 2019 2019
Type | Kongn. Kong. Konn. Konn. Konp.
of TpeH.- TpeH.- TpEH.- TpPEH.- TpPEH.-
traini | mucra UcTa rajon rajon Cwcresan | Cweresan | bas. tpen. | Uzk./Ciu
ng (T3) (T3) (T4) (T4) ue (T5) ue (T5) (T2) 3. (T1)
Z -2,2072 -2,214¢8 -2,2148 -2,2078 -2,2018 -2,2072 -1,1562 -2,2018
Asym ,027 ,027 ,027 ,027 ,028 ,027 ,248 ,028
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. Sig.
(2-
tailed)

a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test

Tab6n. 20 nokasBa, ue nyicvm 10O BpeMe Ha BCUYKH TecToBe Tpe3 2019 1. e mo-

BHCOK OT TO3H IIPEC3 2020 r. HBBOI[T)T €, 4C MMa ChIICCTBCHA pa3JIMKa B PCIYJITATUTC B

nyaca Mpy npoBeaeHuTe TpeHupoBkH npe3 2019 u 2020 r., kKaTo U3KIIOUEHUE MPaBU

tpenupoBka 14 (,,bazucuHo Tperupane”) npe3 2019 r. u 2020 r.

Tao6.. 21 Pe3yaTaTu 0T NpUJIOKEHHETO HA HemapaMmeTpuynus Tect Ha Wilcoxon

3a JIAKTAaT.
TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpeHupoBka
1 2 3 4 5 6 7
naktat 2020 | maxrar 2020 | makrat 2020 | nakrar 2020 - | nakrar 2020 - | nakrar 2020 - | makrar 2020 -
TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpenupoBka | TpeHupoBka | TpeHHpoBKa
1 2 3 4 5 6 7
nmakrat 2019 | makrat 2019 | makrar 2019 | nmakrar 2019 | makrar 2019 | makrar 2019 | makrar 2019
Kowupn.
TpEH.- Koun. Koun. Tpen.-
Type of | M3k./Cnu3. | Ba3. Tpen. | Tpen.-ucra | U3k./Cims. Konn. tpen.- | Cbcre3anue bas. TpEH.
training (T1) (T2) (T3) (T1) ranon (T4) (TS) (T2)
Z -2,201# -2,2012 -2,2012 -2,2012 -2,2012 -2,2142 -2,2012
Asym.
Sig.  (2-
tailed) ,028 ,028 ,028 ,028 ,028 ,027 ,028
Tpenupos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | TpeHupos
Ka 8 ka9 ka 10 ka 11 ka 12 ka 13 Ka 14 ka 15
JaKTat JaKTat JaKTat JIaKTatT JaKTatT JaKTat JaKTat JaKTat
2020 - 2020 - 2020 - 2020 - 2020 - 2020 - 2020 - 2020 -
Tpenupos | Tpenupos | Tperanpos | Tpenupos | Tpenupos | Tpenupos | Tpenupos | TpeHupos
Ka 8 ka9 ka 10 ka 11 ka 12 ka 13 Ka 14 ka 15
JaKTat JaKTat JaKTat JIaKTat JaKTatT JaKTat JaKTat JaKTat
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2019 2019 2019 2019 2019 2019 2019 2019
Type | Kongn. Konn. Konn. Konn. Komnn.
of TpeH.- TpeH.- TpeH.- TpeH.- TpeH.-
traini | mucra UCTa rajion rajon Cwcresan | Cweresan | bas. tpen. | Usk./Ciu
ng (T3) (T3) (T4) (T4) ue (TS) ue (T5) (T2) 3. (T1)
4 -2,2078 -2,2018 -2,2078 -2,2018 -2,2012 -2,2018 -2,2018 -2,2012
Asym
. Sig.
(2-
tailed) ,027 ,028 ,027 ,028 ,028 ,028 ,028 ,028

a. Based on positive ranks.
b. Wilcoxon Sined Ranks Test

Tabun. 21 nokasBa, ue takmamsm 1O BpeMe Ha BCUUKHU TecToBe mpe3 2019 1. e
1o-BUCOK OT To3H Tipe3 2020 r. OcBeH ToOBa MMa CHIIECTBEHA PA3JIUKA B PE3YITATUTE
OT JIAKTaTHUTE TECTOBE IpHU MpoBelaeHUTe TpeHupoBku mnpe3 2019 m 2020 r. Ha
0a3zaTa Ha HaNpaBEHUTE aHAIM3U MOXE Jia C€ 3aK/IIo4Mh, Ye pe3yTaTUTe

MMOTBBbPKAaBaT HAIIPABCHUTC U3BOJN U OT IMIapaMCTPUIHUA TCCT.

2. AHAJIM3 HA PE3YJTATUTE

[TosmydenuTe pe3ynraTi JoKa3BaT pabOTHATa XUIOTE3a, ye pa3paboTBaHETO HA
enna Hayuyna MIIJIW mie moBuiy ciopTHUTE pe3ysITaTh B KIyOOBeTe, yIIPaKHSIBAIIH
JIN1 B KOHHUA cnopT B bearapus. AHaIU3BT HA PE3yJATATUTE NMOKAa3Ba JABYTOJWIIHA
TPEHUPOBBYHA [TPOrpama, KosITO € Clie/IBaHa OT 6 KOHS Ha €THO HUBO Ha MOJATOTOBKA,
KOWTO €a TOTOBM 3a yYaCTHE HAa MEKIYHAPOIHU ChCTE3aHUS HA BUCOKO Pa3BHULIE.

IIpu npoBenenure aHanu3u Ha myJsca npu HoBata MIIJIN ce ycranoBsiBa, ue
TPEHUPOBKUTE MpPOTHYAT B aepoOHa cpena, T.e. BCHUKM TPEHUPOBKH Ca IOJ
MaKCUMaJIHOTO HaroBapBaHe ¢ mysnc mox 150-160 bpm. He ca mnposexmanu
TPEHUPOBKHU B aHaepoOHa cpejla, a CbCTOSIHUS HaJl MparoBara 30Ha ca B paMKHUTE Ha
MakCUMyM 5 MHH., T.€. IpuU paboTa KOHETe ca TPEHUPAHH B CyOMakcUMaHaTa

O6JIaCT, a CaMO II0 BpEME€ Ha BHCOKHUTC TPCHHPOBBYHH (I)aSI/I ca JOCTUIr'aJIi BHCOKH
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crorinoctr (Rose, Hodgson, 1994). Ilpu nmakrara ce cpemar CTOHHOCTH, KOWTO ca
HaJ acpoOHUs Ipar, KaTo ce B3ema MpeABH, Y€ Mo JeUHULIUS TPEKPAUYBAHETO Ha
naktaTHaTa ctoHOCT oT 4 mMmol/l ce cmsra 3a aepoben/anaepoden mpar (Couroucé
et al., 1997; Ferraz et al., 2008). Benpexkn TOBa BCHYKH KOHE ca S3JICHU O]
MIOCOYEHUTE B JIMTEpATypaTa MAaKCUMAaJIHU MpParoBe M MOJ BEPOSITHOCTTA 3a IThIHO
nsromienne (Haberkamp, 2013). 3a makcuManHM CTOMHOCTH Ha JIaKTaTta IpH
pPa3IMYHUTE JUCLUIUIMHU B KOHHUS CIOPT C€ cMATAT cToMHOCTUTE Mexay 30 u 40
mmol/l (Marlin et al., 1995).

Tasu nucepraiys YCIEIIHO CJIeIBa CBETOBHHTE MOJICTH 3a HAaTOBapBaHE INPHU
KOHETE 32 U30PBbHCIUBOCH, HO TIPUTIATANKU METOJIMKA, KOSATO MOJAX0XKIa MO-IIaIAI1I0
KbM CIIOPTHUTE KOHE. Ta3W MOATOTOBKA C€ JBWKA B pPaMKUTE Ha pPa3yMHOTO,
OajaHCUpaHO W MOJI MAKCUMaJIHHUTE TOKa3aTeau M MOXKE Ja JIOBEAE N0 €IHAKBO
n00pU CHOPTHU PE3YNTATH, KAKTO APYTU METOAMKH, MPU KOUTO c€ JelcTBa Mo-
arpecMBHO W HATOBApBAIO, HO B KPATKOCPOYCH IUIaH BOJIAT JI0 CEPHO3HHU TPABMH H
HapaHsiBaHMs. B AbArOocpodeH IUIaH ce OyakBa TOBa Jla MOJ00pU >KMBOTA Ha
CIIOPTHUS KOH 32 U30pBICIUBOCHL, 1A YIBIDKH CIIOPTHATA My Kapuepa U Ja rapaHThpa
M304TrBaHETO HA TS)KKHM HapaHSIBAaHUS U TPaBMH. IMEHHO TE€3W TBJITOCPOYHU TLTAHOBE
TpsiOBa Ja ca B ocHoBaTa Ha Bcsika MIT Ha TpeHbopH U cheTe3arenu. Taka BUHATH 111e
¢ Cla3eH Hal-BUCOKUAT npuHimn Ha JIU, a umenno “welfare of the horse”.

W3BecTHU orpaHuveHusi Morat Aa ObaaT oTOeNs3aHM B MUHUMAIHUS Opoil Ha
W3CIICIBAHUTE KOHE, KOETO Ce JABJDKU Ha (hakTa, ue bwirapus pasmonara Bce OIIE C
MaJlbK Opol KOHE 3a u30pwoiciusocm Ha MOJOOHO HUBO, HO B OBJEIIE Ce OYaKBa
OposiT UM n1a HapacTBa. Pa3zpaboTBaHeTo Ha MOJOOHM METOIUKH MOKE YCIICUTHO J1a
MpPOIBIDKM W B OBJCIIC, KaTo MoraT Ja Ce€ H3CJIeIBaT W KOHE Ha IO-HHCKO
HAIlMOHAJIHO HUBO U Aa ce u3rorsu MIIIU 3a mnaau KOoHE, KOUTO TEBPBA 3aI0YBAT
MOJATOTOBKATA CU 3a euTHHS criopT. C u3cieaBaHe Ha nyJc U Jakmam M Clia3BaHe Ha
MPUHITMIIA 32 HATOBAapBaHMs TOJI MaKCUMaJHHS TIpar TOBAa € BB3MOXKHO Ja Ce

peanu3upa.
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YETBDBPTA I'VIABA

1.  W3BOAU

B pesynratr nHa npoBenenara HoBa MIIJI1 6-Te kOHA B eKCEpUMEHTa HE
MOKa3BaT HaJMYME Ha TPABMHU, CEPUO3HU PA3KYLBAHUS U JAPYTH HEOIArONMpUSITHU
ChCTOSIHUS TIPE3 JABETE TOJWHU Ha IMPOBEXKJaHEe Ha TecToBere. KOHeTe ycChemHo
y4acTBaT Ha ChCTE3aHUs OT HAIMOHATHUS M MEXAYHApoJeH KaneHaap. ToBa
JI0Ka3Ba, Y€ TMpeUIokKEeHATa HAyYHOOOOCHOBAaHAa EKCIEPUMEHTAIHA METOJUKA €
paboTenia u gonpuHacs 3a cioptHoTo pa3suture Ha KKC , bynedan Engropbuc® — rp.
TposH.

Pesynratute npe3 2019 r. ca BUIMUMO MO-BUCOKM OT MOJIYYEHUTE PE3yITaTH
npe3 2020 r., kaTo TOBa BaXkKU U 3a JIBaTa MOKa3aTeNs nyJic U aakmam, KOETO MOKa3Ba,
Ye MMa ChIIECTBEHA pa3jiMKa B IAHHUTE Ha JIBaTa MOKa3aTelid 3a IBETE roAnHu. ToBa
TBBPJICHHE € TOTBHPACHO uYpe3 nmapaMeTpuyHus TecT Ha CTIOABHT 3a 2 3aBUCUMU
U3BaaKd W HemapaMmerpuuHus Tect Ha Wilcoxon. OcBeH, ye MMa ChIIECTBEHA
pasiika, ce YCTaHOBSIBA, U€ pe3yJITaTuTe 3a myJic u jakrtat npe3 2020 r. ca nmo-godpu
oT Te3u npe3 2019 r., koeTo noTBbpKAaBa ycneBaeMocTra Ha HoBata MITJII.

Cnen mnpoBexIaHe Ha EKIEPUMEHTA, MNPEACTaBIHE Ha pE3YyJTaTUTe U

AHAJIM3UPAHCTO UM, MOIraT Iad 6’bI[aT HaIpaBCHH HAKOJIKO M3BOJid 34 IIOCTUTHATOTO:

1)  HampaBeHWST KpPUTHYEH aHATU3 Ha OBITapCKH H YyXKISCTPAHHU
M3TOYHUIM SCHO OdYepTaBa HAJIMYMETO Ha HayyeH MnpodiieM - HyKJgaTa oOT
pa3paboTBaHe Ha HAyYHOOOOCHOBaHA €KCIEPUMEHTAIHA METOJIMKA Ha MOJTrOTOBKA B
OUCLMILIMHATA W3APBKIMBOCT 3a ILEJIIUTE Ha KIyOOBETE MO U30PBIUCAUBOCH B
bearapus.

2)  dakropuTe 3a OI[CHKA U KOHTPOJ Ha TPEHUPOBBYHOTO HATOBAPBAHE MPH

KOHCTEC B JTUCHUIIIIMHATA usdpwfmueocm ca:
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- OU3MONIOTUYHUTE TOKa3aTeld Ha KOHS MPU MaKCHMalHO HATOBapBaHE U
TTOKOM;

- IlyncoBuTe 30HU Ha HATOBapBaHE;

- Mopdonornuaute 0COOEHOCTH Ha IBUTaTENIHUS anapaT Ha KOHETE;

- MOMEHTHOTO CHhCTOSHHE Ha KOHETE;

- Ilyncem W Jnakmamsm KaToO OCHOBHM WHAMKATOPU 3a KOHTPOJ Ha

TPEHUPOBBUYHOTO HATOBAPBAHE,

3) Ilpemnoxenara MeTOAWKA Ha TOATOTOBKA BOAM [0 IOJ0OpsSBaHE
U3JIPBKIMBOCTTA (KATO KaueCTBO) HA W3CIICABAHUTE E€IMTHU KOHE. YCTAaHOBEHA €
CTaTHUCTUYECKU 3HAYMMa pa3jifKa B CTOMHOCTUTE Ha ny/ica W 1akmama TMPpenn U Ciel
IpUjIaraHeTo Ha HOBAaTa METO/AMKA HA MMOATOTOBKA.

4)  MeromukaTa € IPUIOKNMA KbM YCIOBHATA U 332 HYKIUTE Ha KIyOOBeTe

10 U30pBIHCIUBOCH B OBATAPCKUS KOHEH CIOPT.

2. HPEITIOPBKH

Ha 6a3aTa Ha HampaBeHUTE 10 TYK U3BOJIM MOYXKE Jia Ce IIpernopbhya;

1) IIpu mpunaranero Ha HoOBara MIIJIM nma morar nma ce mpoabIDKAT
M3CJIeIBAHUATA Ha TOKA3aTeHUTE nYJAC WU Jakmam W Tpe3 ClIeBAIIUTe TOJUHH Ha
MOATOTOBKA Ha €UTHUTE KOHE B IV, KOMTO Ce MOATOTBAT Ja MpEACTaBAT briarapus
Ha €BPOTICHCKY U CBETOBHHU IIAaMITHOHATH.

2)  Jla 6bxe uzrorBena MIT/IU 3a Mimagu 5-roAMIIHU KOHE, IPH KOUTO CHIIO
7la Ce B3eMarT JaHHU 3a nyJac U JIaKman.

3) Jla ce cnbupar CTaTUCTHYECKM OaHHH OT H3CJIEIBAHMATA W Ja CE
ChCTaBAT JOKJIAIM 3a peE3yiTaTH, KOWTO Ja ca B TMoji3a Ha KIyOoBeTe TII0

HU3IPBIKIINBOCT B B’bnrapns{.
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3. 3AK/IIOYEHUE

B bearapus 10 TO3M MOMEHT HE Ca MPOBEKIAHM CEPUO3HH HAYyYHU
W3CIICIBAHUS B Ta3M 00JIACT, KOUTO Ja ca MPUHOC 32 KOHHUS cropT B brarapus. Taszu
IUcepTalys IMOCTaBsS HAyajlOTO HAa M3CIEABAHHMS B Ta3W IMOCOKA, KOUTO aKO Ce
pa3BUBAT, III¢ JaBaT OOIIMPEH IMOTJIEeN BbPXY (PH3NYECKOTO CHhCTOSHUE HA €ITUTHUTE
KOHE TI0 uz0pwoiciusocm B crpaHata. Beeku cnopteH kiny0 B bearapus, 3anmmanarg
ce Mpo(EeCUOHAITHO C Ta3HW AUCIUIUIMHA, MOKE C MUHUMAJIHU (DMHAHCOBH CPENICTBA
Jla CH OCUTYPHU TaKMBa W3CJIEABAHUS, KOUTO J1a CE MPOBEKIAT C TOJAUHU. AHAIU3UTE
Ha JJaHHUTE 1€ JaBa Ha TPEHbOPHU M €3[1a4d CIIPABKA BbB BCEKH €IUH MOMEHT OT
TSXHATa MOJArOTOBKA 32 TPEHUPAHOCTTa U ChCTOSTHUETO HAa KOHETE UM. AKO MoJ00eH
MOJIENI Ha MOArOTOBKAa ce moakpens oT uHctutynuu kato bOKC, toirt moxke na ce
IpuJiara U Ipyu MJIAJIUTE KOHE, KOUTO TEI'bPBA 3all0YBAT CBOATA MOJATIOTOBKA, KAaTO
1enTa 1me € Te Ja ObJaT MpaBUJIHO U TPAJMBHO TPEHUPAHU OINE B HAYaJIOTO Ha
CBOsITa Kapuepa.

B bearapus nepcnektuBute 3a passutue B [IU ca ronemMu u BCsKa HaydHa U
M3ciieIoBaTelICKa IEMHOCT B Ta3u MOCOKA Ou Oujia OT rojsiMa rosj3a 3a pa3BUTHETO M.

Tasu pucepranus uMma 3a Iel Ja pa3padOTH HOBa M YCHEIIHO paboTera
MIIJIN, xosito € O0OBBp3aHa C TMOKA3aTEeIUTEe AMYIC W Jakmam TIpU KOHETe.
Pesynratute OT mpoBEeACHUTE HU3CIECABAHUS, TO0OPOTO (DU3UYECKO CHCTOSIHUE Ha
W3CJICIBAHUTE KOHE B Kpas Ha CEKCIHEPUMEHTAa W PE3YJITATUTE OT CbCTE3aHUA
JI0OKa3BaT, 4e MOJO0OHM pa3paOOTKHW HOCAT MOJ3M M Ca B MHTEPEC Ha CHOPTHUTE

KIIyOOBE 110 u30pworciusocm B buarapus.
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INTRODUCTION

Equestrian sports cover three Olympic disciplines - show jumping, all-round
riding and dressage.

The first most highly developed discipline on the non-Olympic equestrian list
Is endurance. In the last forty years this discipline has marked rapid development and
popularity in Europe, and in the last twelve years in Bulgaria. The reasons for the
positive development of the discipline of endurance (DI) in Bulgaria are little
researched and presented to the general public, therefore the need for more in-depth
and comprehensive studies of this sport and its development is increasingly felt. In
Bulgaria there is no developed scientific methodology for training in the discipline of
endurance (MTDE).

The aim of the dissertation is to develop an MTDE that is applicable in
Bulgarian conditions and has a beneficial effect on horses bred for endurance.

The subject of this study is MTDE, but in order for it to be modern and
functional, this dissertation will have to be deepened in the research of heart rate
(HR) in horses and lactate values, as the main indicators of their physical condition
and training.

To achieve this goal, several main tasks are expected to be performed. The first
is the development of the MTDE, and the second is the discovery of the relationship
between the MTDE and the heart rate and lactate indicators.

In this regard, the dissertation is aimed at developing a working and successful
MTDE, which will remain for future generations and bring success to equestrian

sports in DE in Bulgaria.
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CHAPTER ONE

1. INTRODUCTION

The term "endurance" comes from the English word endurance. In the
Bulgarian language it is often used as a term synonymous with “endurance". In this
sense, DE has a broader meaning than the importance of quality "stamina" in sports,
and the two must be clearly distinguished. The endurance discipline is defined as
riding through a pre-specified cross-country area, where established rules are
followed, riding is consistent with indicators such as time, speed and terrain and
obeys the highest principle in the discipline: maintaining the health of the horse.
"Riding" means the rider's ability to guide his horse on the saddle, subject to all the
above conditions.

In endurance and during all activities in this discipline - breeding, horsecare,
training, competitions and every moment of communication with the horse, the
institutions responsible for the development of this sport put ,welfare of the horse™
as the highest priority. This principle is found in all regulations, rules and
publications on the topic of endurance.

This dissertation was developed in full compliance with this principle, and
during the research the horses did not experience pain or other unpleasant sensations.
They were held humanely and in the name of their good general health.

As the dissertation covers the elite horses in DE, the trainings of the horses for
international competitions, which are under the auspices of FEI, will be considered.
All those with the following names in the FEI sports calendar are considered
international competitions:

- Concours de Raid d’Endurance International (CEl);
- Concours de Raid d’Endurance International Officiel (CEIO);

3 Waran, N., McGreevy, P. and Casey, R. A. (2007) Training Methods and Horse Welfare, The Welfare of
Horses. doi: 10.1007/978-0-306-48215-1_7, pp.9
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- Championships (and test events for these championships) and
Games;
- Combined National/FEI events (CEN/CEI);

In the annual international sports calendar the most common are CEIl -
competitions, and the distance determines the respective star:

1* - competitions between 100-119 km per day;

2* - races between 120-139 km per day or between 70-89 km per day within
two days;

3* - races between 140-160 km per day or between 90-100 km per day in two
days, or 70-80 km per day in three days or more;

The championships for men with the highest rank in endurance are at a
distance of 160 km. These are european and world endurance championships and the
World Equestrian Games (Williams, 2015).

For the writing of this dissertation, it is the championships of the highest rank
that are of interest, as most of the horses included in the research are horses that are
qualified for these championships.

The training methodology in the endurance discipline will include training
plans that will improve the physical condition of the horses and lead them to high
sports and competitive results.

Endurance competitions have an extreme effect on the metabolic parameters of
horses. For this reason, control of metabolic parameters during training and
competition is of great importance (Barton et al., 2003; Bergero et al., 2005 b;
Castejon et al., 2006; Muiioz et al., 2006; 2010a,b; Schott et al., 2006; Trigo et al.,
2010). One of these indicators is the horse's heart rate (HR). During training, it is a
very good parameter for assessing the intensity of physical activity. Research has also
shown that elite endurance horses preparing for 160 km distances have different and

much better heart function than non-elite racehorses.
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Apart from the fact that in competitions the horse's HR allows him to continue
the test, regular monitoring of this indicator related to speed gives a clear assessment
of whether a training program is successful and serves for the early detection of
possible problems in the horse. (Harris et al., 2007).

The other very important and easily traceable indicator in horses is lactate or
lactic acid. Lactate, like HR, can be tested in the field and in combination. The results
of both indicators are sufficiently indicative of the overall physical condition of the
horse, as well as its level of training (Couroucé-Malblanc, van Erck-Westergren,
2014). Whole blood, not plasma, is used for this test. It should be clarified that there
Is a difference between these two components. All the blood secretes serum on its
own and coagulates rapidly, while an anticoagulant is added to the plasma to prevent
blood clotting. The use of whole blood for the measurement of lactate concentration
Is recommended, as the plasma lactate concentration is approximately 1.5 times
higher than that of whole blood. (Franklin, Allen, 2014).

2.  WORKING HYPOTHESIS

Considering the importance of the problem with the construction of a working
methodology of training in the discipline of endurance, the following working
hypothesis is distinguished:

The development of a scientifically based experimental methodology of
training in the discipline of endurance will increase the sports results in the clubs

practicing the discipline of endurance in equestrian sports in Bulgaria.
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CHAPTER TWO

1. PORPOSE, TASKS, METHODOLOGY AND ORGANIZATION OF
THE RESEARCH

1.1  Purpose of the research

The information collected so far and the literature reviewed on the topic
determine the purpose of the dissertation. The aim of the study is to develop an

effective scientific MTDE that will support endurance clubs in Bulgaria.

1.2 Tasks of the research

To achieve the goal of the research, this dissertation has several tasks to
perform:

8)  Toidentify and analyze the need to develop a single MTDE in equestrian
sports.

9)  To develop MTDE, which is working and meets the contingent and the
needs of endurance clubs in Bulgaria.

10) To apply the developed MTDE in 2019 and 2020 for the horses
participating in the study.

11) The results of the new methodology from 2020 to be compared with the
results from the previous 2019.

12) Describe the relationship between the proposed methodology and the
metabolic parameters of HR and lactate in endurance horses.

13) To determine on the basis of the obtained results from the measurements
of HR and lactate the success of the applied MTDE.
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14) To formulate conclusions and recommendations related to the

development of the new MTDE to be used in practice.

1.3 Methodology of the research

The dissertation uses several research methods, as follows:

- study of the literature on the topic of the dissertation;

- empirical / quantitative research methods, as the conducted experiments
are based on a small sample with participants under 30 in number;

- statistical processing of the results with the appropriate tests. In this case
the parametric tests of Kolmigorov-Smirnov, Shapiro-Wilk, variation analysis, the
parametric t-test of Student for 2 dependent samples and the nonparametric test of
Wilcoxon were used.;

- comparative analysis of the results of the studied sample in two

consecutive years;

1.3.1 Object and subject of the research

The object of the study is the methodology of training in the discipline of
endurance in Bulgaria.

The subject of the study is the relationship between metabolic parameters -
heart rate and lactate during training, and the physical and training condition of
horses in which the new MTDE is applied. Heart rate is measured in beats per

minute (bpm) and lactate is measured in mmol/L.
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2.3.2 Contingent of the research

1.3.2.1

Horses

The study for the needs of this dissertation involved 6 horses from DE, breed
Arabian and Arabian shagia (Table 1).

Table 1 Horses involved in the study and information about them.

FEI ID Date of o Place of Level of Qualif.
Nr.| Name birth Breed Sex Origin birth compet. | for CH*
1 | Pompey | 104GK69 | 9.2.2007 | Arabian | gelding | Kabiuk | Kabiuk | CEI3* yes
. Arabian ) N
2 | Tanzania | 105ET26 | 4.3.2009 shagia mare Syria Debnevo CEIl 3 yes
3 Debra | 104TX31 | 1.1.2008 | Arabian mare | Kabiuk | Kabiuk CEl 3* yes
4 | Denitza | 104TX33 | 1.5.2008 | Arabian mare | Kabiuk | Kabiuk CEI 3* yes
5 | Zemlianka | 105ET42 | 24.5.2009 | Arabian mare | Kabiuk | Kabiuk CEl 2% yes
) Arabian ) ) .
6 Zeniat | 105TH15 | 28.6.2011 shagia gelding | Kabiuk | Debnevo CEI3 yes
1.3.2.2 Riders

For the purposes of the dissertation, a total of 6 riders participated in the study.

The 6 riders are from EC "Bucefal Endurance", training the selected horses according

to the new methodology in 2020, participating in the trainings of the same horses in

2019. In table. 2 presents more information about them.

4 CH is an abbreviation for Championship.
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Table 2 Riders participating in the study and information about them.

FEI ID Sex Month and Horse Experience
year of birth
Denis *
) 10118675 man 08/1993 Pompey CEIl 3*/CH
Furlanski
Nikolay 1 11100061 man 04/1969 | Tanzania | CEI3*/CH
Nikolov
Zhanina 10039070 | woman 10/1981 Debra | CEI3*/CH
lvanova
Desislava | 1150349 |  woman 10/1980 Denitza CEI 3*
Aleksieva
Ruzha
Nedkova- 10086495 woman 06/1983 Zemlianka CEl 2*
lvanova
Ivan Stoichev | 10039075 man 03/1966 Zeniat CEIl 3*/CH

Since this dissertation examines horses with extensive experience, we are also
looking for riders who meet this requirement. The specified group in table. 2 covers
the expectations for readiness and good riding qualities according to the developed
methodologies for training of advanced riders (Valev, 2013 a; Valev, 2016; Valev,
2018).

2.3.3 Methodology of the research

The dissertation uses mainly empirical methods to prove the hypothesis. As HR
and lactate indicators are examined, field tests are performed, ie. the experiment is
entirely in the field. At each workout for which a test is planned, the HR is first
lowered by placing the heart rate monitor to the left behind the elbow joint in the area
of the horse's heart. Blood for the lactate test is taken from the horse's jugular vein
(Vena jugularis), immediately after the load and not later than 5 minutes. The blood
of all horses participating in the experiment was taken between 2-5 minutes after
stopping to obtain objective results. In both methods of examination, the horses were
treated humanely and without pain or other ailments, thus respecting the highest

principle of the FEI, namely the welfare of the horse.
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2.3.4 Toolkit

For the purposes of the dissertation it is necessary to use specialized devices to
record the HR and lactate in the horses participating in the study. For this purpose,
specialized equipment and consumables were purchased.

To measure the HR of horses, a heart rate monitor - handle and belt, model
Polar Equine Healthcheck was used.

Unlike the handle, the belt is used to constantly measure the horse's HR while
running and riding.

Blood tests are collected with the Lactate Pro 2 Analyzer. With the help of the
consumables adapted to the device, the blood can be tested at the time of collection
from the horse. This happens immediately after stopping work, which allows the
most accurate results.

All data collected from the survey are processed with the statistical programs
SPSS and EXCEL. Then the results are analyzed and the necessary conclusions are

made.

1.3.5 Methodological sequence of the research

To reach the goal of the dissertation, the following methodological sequence of
the research is followed:

8) Together with the trainer, the veterinarian and the participants in the study, the
training schedule of the 6 horses for the entire period of the experiment from
2019 to 2020 inclusive (If it is impossible for the 6 horses to be ridden
together, a schedule is made for the implementation of the training plan,
without violating the planned methodology, so that all horses perform it);

9) The data from the HR and lactate samples taken at each planned training - part

of the experiment, are stored on paper and digital media;
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10) During each exercise defined in the study, the type of training, terrain,
temperature and climatic conditions, duration, average speed and all other
important external factors that may affect the results of HR and lactate are
additionally recorded,;

11) After the first year of the experiment in 2020, biochemical tests are
conducted to determine the health of the horses;

12) In May 2021, standard blood tests are performed on the 6 horses for their
general physical condition after the new methodology conducted in 2019 and
2020;

13) All collected data from 2019 and 2020 are submitted for analysis and
comparison;

14) All collected data are grouped, described and analyzed for the purposes

of the dissertation;

1.4 Organization of the research

The organization of the study is in accordance with the training program and
the race cycle of horses for endurance. As the competition season in Bulgaria starts at
the end of March at the earliest, the horses start their preparation for the new season
in the beginning of January, as the horses are grouped based on age and qualifications
and the plan for presenting competitions in the respective year. Horses that are
preparing for competitions of rank CEI 3 * 160 km begin their training at the very
beginning of the planned training cycle. For this reason, the study is planned for
about one year and nine months, starting on January 1, 2019 and ending on
September 30, 2020, taking into account the international calendar, which holds year-
round competitions in all parts of the world. Despite the rich calendar, Bulgarian
horses compete mainly in Europe, so as not to violate too much their habits, breeding

environment and training. The 6 horses are bred and trained in the village of
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Debnevo, Troyan district, Lovech municipality. The research is conducted during
training on different terrains according to the daily program in the area of the village

of Debnevo.

2. METHODOLOGY OF PREPARATION

Before presenting the training methodology used to train the horses included in
this study, it is good to pay attention to the basic physiological indicators and norms
of horses in general and of endurance horses in particular. Due to the fact that the
study included the indicators of pulse and lactate, a detailed study was conducted on
how to report these indicators in horses and in the relevant disciplines. Bitschnau et
al. (2013) considers the horse as presumed to be an athlete at the highest level and

gives details about its physiological parameters at different loads (Table 3):

Table 3 Physiologic data at rest vs. maximal exercise of a horse
Heart (Bitschnau et al., 2013).

under maximal incremental

at rest work load factor
Heart rate [1/min] 24-32 210-240 8-10 x
Cardiac  output
[L/min] 29 310 >10 x
Haematocrit [%0] 32-46 60-65 2 x
Respiration rate
[L/min] 12-16 120-135 >10 x
Minute
ventilation 80-95 1600-1900 20 x
[L/min]
Peak flow [l/s] 4-6 85-100 16-20 x
Blood lactate
concantration 05 20-30 40-60 x
[mmol/L]

In 2019, the 6 horses in this experiment will start training on the new MTDE.
The 6 horses from this group start their training on January 1, 2019 and the download

of data from the training with them ends on September 30, 2020. HR and lactate data
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were taken on the same dates, respectively in 2019 and 2020. The following intensity

of the main types of training included in the menstrual cycle (mesocycle) was applied

to the 6 horses in the experiment:

times;

LSD (Long Slow Distance) — at the beginning of the training cycle: 2

Basic training - 6-8 times a month;

Arena training - 3-5 times a month;

Fitness training - 4-6 times a month;

Heavy loading/canter - about 10 days before a race;

Day off - 4-8 days a month;

The weekly load of the horses is presented in table. 4. It is agreed with the

trainer and the horse veterinarian.

Table 4 Weekly training program.

Monday: rest

Tuesday: basic training with ascent (1-2 h)
Wednesday: arena training

Thursday: aitness training (1-2 h)

Friday: rest

Saturday: basic training on rough terrain (1-3 h)
Sunday: (canter)/fitness training

The following TRAININGS are planned, at which HR and lactate data are

taken:

January-February — working in a horse walker, LSD, basic training;
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March:

1. Fitness training with more ascent and descent;

2. Basic training with light climbs in rough terrain with a duration of 1,5-2
hours;

3. Fitness training on a sandy deep track with moderate speed;

4. Fitness training with more ascent and descent;

5. Fitness training with more ascent and descent;

6. Fitness training with a very high canter load with an average speed over 20
km/h and a duration of 1 hour (about 10 km);

May:
7. Basic training with light climbs in rough terrain with a duration of 1,5-2

hours;

8. Fitness training on a sandy deep track with moderate speed;

July:

9. Fitness training on a sandy deep track with moderate speed;

10. Fitness training with a very high gallop load with an average speed of over
20 km/h and a duration of 1 hour (about 10 km), including long-distance cross-
country riding;

11. Fitness training on a sandy deep track with moderate speed;

August:
12. National endurance competition at a total distance of 80 km;

September:
13. National endurance competition at a total distance of 80 km;

56



14. Basic training with easy climbs in rough terrain with a duration of 1.5-2
hours, cantering on level ground;

15. Fitness training with more ascent and descent - reaching higher values of
HR and lactate due to the high and short load;

Completely innovative in the proposed new MTDE is the training, which does
not reach maximum thresholds for speed, HR or lactate. Even if there are any, they
are within 5 minutes and do not affect the overall study. Horses are ridden under
maximum load and in the recovery area according to Bitschnau (Bitschnau et al.,

2013) and this was observed in all training sessions in 2019 and 2020.

CHAPTER THREE

1. RESULTS

1.1 Heart rate

Data for the 5 types of load are presented:
6. Fitness training with ascent and descent (T1);
7. Basic training (T2);
8. Fitness training on a sandy deep track (T3);
9. Fitness training with gallop load (T4);

10.80 km endurance competition for training (T5);
Heart rate data were used for the actual analysis of the results in table 5, which

Is taken up to 5 minutes after the desired load during the training. Based on these

data, all statistical analyzes were performed:
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Table 5 Pulse results during training in 2019.

2019

marc | marc | apr| apr| apr| apr| ma| ma augu | septemb | septemb | septemb
Month h h il il il il y y|july| july| july st er er er
Traini
ng 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Kind T1 T2| T3| T1| T1| T4| T1| T3| T3| T4| T4 T5 T5 T2 T1

HR| HR| HR| HR| HR| HR| HR| HR| HR| HR

HR HR1| HR2 3 4 5 6 7 8 9 10 11 12| HR13| HR14| HR15
Horse
1 100 86| 84| 112| 115| 90| 80| 100| 98 89 88 70 98 70 110
Horse
2 110 90| 100| 120| 120 94| 78| 104| 96| 100 99 82 100 60 122
Horse
3 98 84| 98| 96| 108| 88| 76| 92| 90 90 92 90 96 74 102
Horse
4 104 82| 92| 98| 122 99| 72| 80| 82 96 82 78 102 60 98
Horse
5 102 80| 96| 100| 114| 98| 68| 98| 84 88| 100 92 94 78 99
Horse
6 112 76| 99| 110] 130| 86| 70| 82| 96 96| 100 94 88 76 104

The purpose of the analyzes is to determine whether the level of training in

horses in 2019 is approximately the same and meets the objectives of the MTDE.

In the table. 6 presents the results for assessment of the normality of the

distribution.

Table 6 Table for normality of pulse data distribution in 2019.

Kind of training — Kolmogorov-Smirnov? Shapiro-Wilk

Training Heart rate 2019 Statistic | df Sig. | Statistic | df Sig.

! T1 191 6| ,200* ,925 6] ,540
2 T2 ,102 6| ,200* | 1,000 6| 1,000
3 T3 ,244 6| ,200* ,854 6| ,170
4 Tl 237 6| ,200* ,915 6| ,468
> Tl ,162 6| ,200* ,981 6] ,956
6 T4 ,181 6| ,200* ,925 6| ,539
! T1 ,164 6| ,200* ,950 6| ,739
8 T3 270 6| ,200* 875 6| ,247
¥ T3 ,244 6] ,198 ,892 6] ,330
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10 T4 ,269 6| ,200* ,866 6| ,212
1 T4 ,228 6] ,200 ,925 6| ,542
12 T5 ,153 6| ,200* ,957 6| ,794
13 T5 ,269 6| ,200* ,866 6| ,212
14 T2 222 6| ,200* ,855 6| ,172
15 Tl 247 6| ,200* ,863 6| ,201

4, Lilliefors Significance Correction
*. This is a lower bound of the true significance.

The results show that all heart rate data during training in 2019 are normally
distributed (0=0.05).
For analysis of the results in 2020, HR data during training are also used,

which are presented in table 7.

Table 7 Pulse results during training in 2020

2020
marc | marc| apr| apr| apr| apr| ma| ma augu | septemb | septemb | septemb
Month h h il il il il y y|july| july| july st er er er
Traini
ng 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Kind T1 T2| T3| T1| T1| T4| T1| T3| T3 T4 T4 TS5 TS5 T2 T1

HR| HR| HR| HR| HR| HR| HR| HR| HR| HR
HR HR1|HR2 3 4 5 6 7 8 9 10 11 12| HR13| HR14| HRI15

Horse

1 88| 74| 72| 88| 90| 77| 67| 76| 76| 60| 72| 62 80 68 90
|2_| o 99| 87| 80| 99| 92| 82| 55| 80| 80| 72| 80| 60 80 64 83
3H o 72| 62| 72| 87| 97| 63| 50| 72| 60| 60| 60| 56 81 60 80
Z' o 89| 70| 73| 86[103| 77| 52| 61| 66| 68| 64| 62 82 64 87
? o 86| 66| 70| 95| 88| 70| 58| 83| 66| 58| 78| 52 78 58 84
6H o 86| 60| 75| 89| 90| 67| 54| 65| 74| 80| 82| 59 65 60 88

In the table 8 presents the results for assessment of the normality of the
distribution. The results show that all HR data during training in 2020 are normally
distributed (0=0.05), except for test 13, where the data is not normally distributed
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Table 8 Table for normality of pulse data distribution in 2020.

Kind of training — Kolmogorov-Smirnov* Shapiro-Wilk

Training Heart rate 2020 Statistic df Sig. | Statistic | Statistic | df

. T1 ;303 6 ,091 ;900 6| ,374
2 T2 ,169 6| ,200* 917 6| ,482
3 T3 242 6| ,200* ,883 6| ,284
4 T1 ,293 6 117 ,857 6| ,181
> T1 ,260 6| ,200* 872 6| ,234
0 T4 227 6| ,200* ,951 6| ,746
! T1 232 6| ,200* ,887 6| ,301
8 T3 ,153 6| ,200* ,954 6| ,774
¥ T3 ,218 6| ,200* ,946 6| ,709
10 T4 ,269 6| ,200* ,894 6| ,340
1 T4 ,223 6| ,200* ,906 6| ,412
12 T5 218 6| ,200* ,891 6| ,324
13 T5 ,354 6 ,018 ,688 6| ,005
14 T2 ,222 6| ,200* ,855 6| ,172
1 T1 247 6| ,200* ,863 6] ,201

2, Lilliefors Significance Correction
*. This is a lower bound of the true significance.

1.2 Lactate

Once HR homogeneity data have been analyzed, the same should be done with

lactate data. As there is no method for monitoring lactate while riding with technical

equipment, only data from samples taken during training are used.

For the actual analysis of the results, lactate data were used in table 9, which is

taken up to 5 minutes after the desired load during the training. Based on these data,

all statistical analyzes were performed.

60




Table 9 Lactate results during training in 2019.

2019
Mon | mar| mar augus | septe| septe| septe
th . ch ch | april | april | april | april| may| may| july| july| july t| mber | mber | mber
Iil.;’lag; 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
dK " Ti| T2| T3| T1| T1| T4| T1| T3| T3| T4| T4| T5| T5] T2| TI1
Lac | Lact| Lact| Lact| Lact| Lact| Lact| Lact| Lact| Lact| Lacta| Lacta| Lacta| Lacta | Lacta | Lacta
tate |ate 1| ate2|ate 3| ate4|ate5|ate6|ate 7 |ate 8| ate 9| te 10| te 11| te 12| te 13| te 14| te 15
Ie-kzrs 141) 34| 50| 10|178] 29| 20| 40| 49| 34| 45| 41| 52| 14| 169
engS 20,2| 50| 50| 162|202 34| 40| 38| 40| 42 5| 46| 61| 40] 239
Ie-igrs 178| 61| 41| 130| 16,9| 40| 34| 42| 46| 48| 46| 51| 71| 42| 2472
eHer 155| 45| 39|128|189| 45| 19| 41| 39| 38| 30| 48] 65 18| 218
engS 18,8| 32| 30| 109|171| 35| 51| 50| 45| 32| 33| 52| 59| 15| 198
engS 19,1] 45| 3,8]10,9]| 17,0] 35 6] 39| 42| 40| 39| 60| 60 28| 214

An analysis of lactate indicators aims to determine whether the level of

training in horses in 2019 is approximately the same and meets the objectives of the

MTDE. Such an analysis was performed with the HR. The results in table 10 show

that all lactate data during training in 2019 are normally distributed (¢=0.05).

Table 10 Table for normality of distribution of lactate data in 2019.

Kind of training — Kolmogorov-Smirnov? Shapiro-Wilk

Training Heart rate 2020 Statistic | df Sig. | Statistic | Statistic | df

. T1 ,204 6| ,200* ,929 6| ,569
2 T2 ,185 6 | ,200* ,940 6| ,659
3 T3 242 6| ,200* ,883 6| ,284
4 T1 ,234 6| ,200* ,894 6| ,342
> T1 ,248 6| ,200* ,848 6| ,151
0 T4 ,262 6| ,200* 947 6| ,717
! T1 ,187 6 | ,200* ,935 6| ,617
8 T3 ,303 6| ,091 ,801 6| ,060
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) T3 ,153 6| ,200* ,955 6] ,782
10 T4 ,141 6| ,200* 973 6| ,913
1 T4 ,216 6| ,200* ,938 6| ,643
12 T5 ,191 6| ,200* 977 6] ,937
13 15 ,190 6| ,200* 972 6] ,905
14 T2 ,243 6| ,200* ,855 6| ,173
15 T1 ,176 6| ,200* ,934 6| ,608

*. This is a lower bound of the true significance.

4, Lilliefors Significance Correction

For analysis of the results in 2020, data from the lactate during training were

also used, which are presented in table 11.

Table 11 Lactate results during training in 2020.

2020
Mon | mar | mar augus| septe | septe| septe
th . ch ch| april | april | april | april| may| may| july| july| july t| mber | mber| mber
Iil;]agl 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
;I( " Ti| T2| T3| T1| T1| T4| T1| T3| T3| T4| T4| T5| T5] T2| TI
Lac | Lact| Lact| Lact| Lact| Lact| Lact| Lact| Lact| Lact| Lacta| Lacta| Lacta| Lacta | Lacta| Lacta
tate |atel|ate2|ate 3| ate4|ate5|ate6|ate 7 |ate8|ate9| te10| te 11| te12| te 13| te 14| te 15
Ie-lirs 88| 14| 12| 88| 125| 06| 08| 20| 18| 11| 11| 22| 26| 10| 143
engs 122 20| 15|122| 140 11| 10| 17| 24 1,2 10, 28] 29| 08| 18,6
engs 85| 1,7 10| 86| 120 13| 08| 18] 12| 09| 10| 22| 20| 08] 123
eHZrS 7,7 19| 12| 92]129| 10| 08| 16| 10| 10| 12| 20| 20| 08| 182
eHcs)rS 125 13| 08| 872|120 09| 10| 20| 10| 09| 10| 28] 22| 08| 140
I:grs 134| 20| 10| 93|138| 09| 12| 14| 22| 24| 13| 19| 26| 13] 180

The aim is again to establish whether the 6 horses are at approximately the

same level of training in 2020, when the implementation of the new MTDE

continues.
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In the table 12 in tests 4 - "Fitness training with ascent and descent”, 10 -

"Fitness training at a canter" and 14 - "Basic training", the data are not normally

distributed. For all others, the data are normally distributed (a=0.05).

Table 12 Table for normality of distribution of lactate data in 2020.

Kind of training — Kolmogorov-Smirnov* Shapiro-Wilk

Training Heart rate 2020 Statistic | df Sig. | Statistic | Statistic | df

L T1 ,258 6 | ,200* ,862 6| ,196
2 T2 ,225 6 | ,200* ,864 6| ,204
3 T3 ,198 6 | ,200* ,952 6| ,755
4 Tl ,356 6| ,017 ,761 6| ,026
> T1 ,191 6 | ,200* ,879 6| ,267
0 T4 221 6 | ,200* 971 6| ,896
! T1 ,293 6| ,117 ,822 6| ,091
8 T3 ,190 6 | ,200* ,934 6| ,614
o T3 241 6 | ,200* ,867 6| ,213
10 T4 ,368 6| ,011 ,676 6| ,003
1 T4 ,285 6| ,138 ,831 6| ,110
12 T5 ,284 6| ,143 ,840 6| ,130
13 T5 ,220 6 | ,200* ,889 6| ,315
14 T2 ,383 6| ,006 ,684 6| ,004
15 T1 ,284 6| ,143 ,840 6| ,130

*. This is a lower bound of the true significance.
a_ Lilliefors Significance Correction

1.3

Evaluation of the results of the experiment

After the analyzes made so far, it was found that in some of the trainings the

distribution of the data is different from the normal one, which suggests testing the
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hypothesis for the difference in the mean values to be performed with a non-

parametric Wilcoxon test.

Table 13 Results of the application of the non-parametric Wilcoxon test.

Training 13 Training 4 Training 10 Training 14
HR 2020 - lactate2020 - lactate2020 - lactate2020 -
Training 13 Training 4 Training 10 Training 14
HR 2019 lactate 2019 lactate 2019 lactate 2019
Kind of training T5 T1 T4 T2
Z -2,2072 -2,2012 -2,2072 -2,2012
Asym. Sig. (2-tailed) ,027 ,028 ,027 ,028

a. Based on positive ranks
b. Wilcoxon Signed Ranks Test

Table 14 The average values for heart rate tests between 2019 and 2020.

Pairs Type of Training Training Pulse Mean N Std. Deviation |Std. Error Mean
Tl HR 2019 104,33 6 5,57 2,28

1 HR 2020 86,67 6 8,66 3,54
T2 HR 2019 83,00 6 4,86 1,98

HR 2020 69,83 6 9,85 4,02

T3 HR 2019 94,83 6 6,01 2,46

° ° HR 2020 73,67 6 3,50 1,43
T1 HR 2019 106,00 6 9,47 3,86

) HR 2020 90,67 6 5,16 2,11

T1 HR 2019 118,17 6 7,60 3,10

° HR 2020 93,33 6 5,65 2,30

T4 HR 2019 92,50 6 5,36 2,19

° HR 2020 72,67 6 7,17 2,93

T1 HR 2019 74,00 6 4,73 1,93

! HR 2020 56,00 6 6,03 2,46

T3 HR 2019 92,67 6 9,85 4,02

° HR 2020 72,83 6 8,57 3,50

T3 HR 2019 91,00 6 6,78 2,77

° HR 2020 70,33 6 7,53 3,07
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T4 HR 2019 93,17 6 4,83 1,97
10 0 HR 2020 66,33 6 8,62 3,52
T4 HR 2019 93,50 6 7,48 3,05
H H HR 2020 72,67 6 9,00 3,68
TS HR 2019 84,33 6 9,33 3,81
12 12
HR 2020 58,50 6 3,89 1,59
T2 HR 2019 69,67 6 7,94 3,24
13 14
HR 2020 62,33 6 3,67 1,50
T1 HR 2019 105,83 6 9,00 3,67
14 15
HR 2020 85,33 6 3,67 1,50
Table 15 Analysis of heart rate differences with Student's t-test.
Pairs Training Training Pulse N Correlation|  Sig.
T1 HR 2019 and 632 178
! . HR 2020
T2 HR 2019 and 857,029
? ? HR 2020
T3 HR 2019 and 462 356
3 ’ HR 2020
T1 HR 2019 and 581 227
) ) HR 2020
T1 HR 2019 and -044 935
> > HR 2020
T4 HR 2019 and 505 307
° ° HR 2020
T1 HR 2019 and ,378 ,460
! ! HR 2020
T3 HR 2019 and 931 007
° ° HR 2020
T3 HR 2019 and 729,100
° ° HR 2020
0 T3 L0 HR 2019 and 824 044
HR 2020
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T4 HR 2019 and 6 , 767, ,075
11 11
HR 2020
T5 HR 2019 and 6 -, 745 ,089
12 12
HR 2020
T2 HR 2019 and 6 -,627 ,183
13 14
HR 2020
T1 HR 2019 and 6 -,040 ,939
14 15
HR 2020

In order to assess the extent to which the samples are really dependent

(correlated), it is necessary to analyze the correlation coefficients. The strength of the

connections is presented in the following table.

Table 16 The differences in heart rate in 2019 and 2020.

Paired Differences

95% Confidence
Interval of the
Std. Difference
Type of Std. Error Sig. (2-
Pairs Training Training | Pulse | Mean | Deviation | Mean | Lower | Upper t df | tailed)
T1 HR 17,67 6,71 2,74 10,62 | 24,71 6,45 5 ,001
2019
1 1 -
HR
2020
T2 HR 13,17 6,21 2,54 6,65 19,68 | 519 | 5 ,003
2019
2 2 -
HR
2020
T3 HR 21,17 5,38 2,20 | 1552 | 26,81 | 963 | 5 ,000
2019
3 3 -
HR
2020
T1 HR 15,33 7,71 3,15 724 | 2343 | 487 | 5 ,005
2019
4 4 -
HR
2020
T1 HR 24,83 9,66 394 | 1493 | 3497 | 630 | 5 ,001
2019
5 5 -
HR
2020
6 T4 6 HR 19,83 6,43 2,63 | 13,08 | 26,58 | 755 | 5 ,001
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2019

HR
2020

T1

HR
2019
HR
2020

18,00

6,10

2,49

11,60

24,40

7,23

,001

T3

HR
2019
HR
2020

19,83

3,66

1,49

16,00

23,67

13,29

,000

T3

HR
2019
HR
2020

20,67

531

2,71

15,09

26,25

9,52

,000

T4

10

10

HR
2019
HR
2020

26,83

5,38

2,20

21,19

32,48

12,21

,000

T4

11

11

HR
2019
HR
2020

20,83

5,81

2,37

14,74

26,93

8,78

,000

TS

12

12

HR
2019
HR
2020

25,83

12,50

5,10

12,72

38,95

5,06

,004

T2

13

14

HR
2019
HR
2020

7,33

10,63

4,34

-3,83

18,49

1,69

,152

T1

14

15

HR
2019
HR
2020

20,50

9,85

4,02

10,16

30,84

5,10

,004

In the table. 16 shows that all results of HR tests are positive, which means that

in 2020 they are lower than in 2019, ie. horses in 2020 are better trained.
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Table 17 The average values for lactate tests between 2019 and 2020.

Pairs Type of Training Training Lactate Mean N Std. Deviation |Std. Error Mean
T1 lactate 2019 17,59 6 2,33 ,95
L 1 lactate 2020 10,52 6 2,45 1,00
T2 lactate 2019 4,45 6 1,07 A4
2 2 lactate 2020 1,72 6 31 12
T3 lactate 2019 4,13 6 7 31
3 3 lactate 2020 1,12 6 24 ,10
T1 lactate 2019 17,98 6 1,32 54
) > lactate 2020 12,87 6 87 ,36
T1 lactate 2019 3,63 6 55 22
° ° lactate 2020 97 6 23 ,10
T4 lactate 2019 3,73 6 1,65 67
° ! lactate 2020 93 6 16 ,07
T1 lactate 2019 4,17 6 43 18
! ° lactate 2020 1,75 6 23 ,10
T3 lactate 2019 4,35 6 ,38 ,16
° ? lactate 2020 1,60 6 62 25
T3 lactate 2019 4,05 6 79 32
° H lactate 2020 1,10 6 13 ,05
T4 lactate 2019 4,97 6 ,64 ,26
10 12
lactate 2020 2,32 6 39 ,16
T4 lactate 2019 6,13 6 ,63 ,26
11 13
lactate 2020 2,38 6 37 ,15
TS lactate 2019 21,33 6 2,72 1,11
12 15
lactate 2020 15,9 6 2,69 1,10
Table 18 Analysis of differences in lactate samples with Student's t-test.
Pairs Training Training Pulse N Correlation|  Sig.
T1 lactate 2019 and 6 ,792 ,061
! 1 lactate 2020
) T2 ) lactate 2019 and 6 ,615 ,193
lactate 2020
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3 T3 3 lactate 2019 and 6 ,852 ,031
lactate 2020
A T1 . lactate 2019 and 6 ,591 ,217
lactate 2020
. T1 6 lactate 2019 and 6 ,632 ,178
lactate 2020
6 T4 . lactate 2019 and 6 ,917 ,010
lactate 2020
. T1 g lactate 2019 and 6 572 ,235
lactate 2020
g T3 o lactate 2019 and 6 -,152 74
lactate 2020
9 T3 1 lactate 2019 and 6 -,422 ,405
lactate 2020
T3 lactate 2019 and 6 -,284 ,586
10 12
lactate 2020
T4 lactate 2019 and 6 -,609 ,200
11 13
lactate 2020
T5 lactate 2019 and 6 214 ,684
12 15
lactate 2020
Table 19 The differences in the values of lactate in 2019 and 2020.
Paired Differences
95%
Confidence
Interval of the
Std. Difference
Type of Std. Error Sig. (2-
Pairs Training Training | Lactate | Mean | Deviation | Mean | Lower | Upper t df | tailed)
T1 lactate | 7,07 1,55 ,63 5,44 8,69 11,19 | 5 ,000
1 1 2019 —
lactate
2020
T2 lactate | 2,73 91 37 1,78 3,69 7,35 5 ,001
2019 —
2 2 lactate
2020
T3 lactate | 3,02 58 24 2,41 3,62 1279 | 5 ,000
3 3 2019 —
lactate
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2020

T1 lactate | 5,12 1,07 A4 4,00 6,24 11,73 | 5 ,000
2019 —
lactate
2020

T1 lactate | 2,67 44 ,18 2,20 3,13 1481 | 5 ,000
2019 —
lactate
2020

T4 lactate | 2,80 1,50 ,61 1,23 4,37 4,58 5 ,006
2019 —
lactate
2020

T1 lactate | 2,42 .35 14 2,04 2,79 16,70 | 5 ,000
2019 —
lactate
2020

T3 lactate | 2,75 78 ,32 1,94 3,56 8,68 5 ,000
2019 —
lactate
2020

T3 lactate | 2,95 .85 ,35 2,06 3,84 8,52 5 ,000
2019 —
lactate
2020

T4 lactate | 2,65 .84 34 1,77 3,53 7,72 5 ,001

2019 —
10 12 lactate
2020

T4 lactate | 3,77 91 .37 2,80 470 |10,101| 5 ,000

2019 —
11 13 lactate
2020

T5 lactate | 5,43 3,39 1,38 1,87 8,99 3,92 5 ,011

2019 —
12 15 lactate
2020

From table. 19 shows that all lactate test results are positive, which means that
in 2020 they are lower than in 2019, ie horses in 2020 are better trained.
The Kolmogorov-Smirnov test is sensitive to the sample size. This presupposes

that the conclusions made should be verified with a non-parametric test.

70




Table 20 Pulse scores in 2019 and 2020 from the application of the non-
parametric Wilcoxon hypothesis test.

Trainingl | Training2 | Training3 | Training 4 Training 5 Training 6 Training 7
HR2020- |HR2020- | HR2020- | HR 2020 - HR 2020 - HR 2020 - HR 2020 -
Trainingl | Training2 | Training3 | Training 4 Training 5 Training 6 Training 7
HR 2019 HR 2019 HR 2019 HR 2019 HR 2019 HR 2019 HR 2019
Type of
training T1 T2 T3 T1 T4 T5 T2
z -2,2072 -2,2072 -2,2072 -2,2072 -2,2012 -2,2012 -2,2012
Asym.
Sig.  (2-
tailed) ,027 ,027 ,027 ,027 ,028 ,028 ,028
Training | Training | Training | Training
8 9 10 11 Training
HR HR HR HR Training 12 | Training 13 | 14 Training 15
2020- | 2020- |2020- |2020- |HR2020- |HR2020- |HR 2020- | HR 2020 -
Training | Training | Training | Training
8 9 10 11 Training
HR HR HR HR Training 12 | Training 13 | 14 Training 15
2019 2019 2019 2019 HR 2019 HR 2019 HR 2019 | HR 2019
Type
of
training | T3 T3 T4 T4 T5 T5 T2
Z -2,2072 | -2,2142 | -2,2142 | -2,207* -2,2012 -2,2072 -1,1562 -2,2012
Asym.
Sig. (2-
tailed) ,027 ,027 ,027 ,027 ,028 ,027 ,248 ,028

a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test

Table 20 shows that the heart rate during all tests in 2019 is higher than in

2020. The conclusion is that there is a significant difference in HR results in training

in 2019 and 2020, with the exception of training 14 ("Basic training") in 2019 and
2020.
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Table 21 Results of the application of the non-parametric Wilcoxon test for

lactate.
Trainingl | Training2 | Training3 | Training 4 Training 5 Training 6 Training 7
lactate 2020 | lactate 2020 | lactate 2020 | lactate 2020 - | lactate 2020 - | lactate 2020 - | lactate 2020 -
Training 1l | Training2 | Training3 | Training 4 Training 5 Training 6 Training 7
lactate 2019 | lactate 2019 | lactate 2019 | lactate 2019 lactate 2019 lactate 2019 | lactate 2019
Type of
training Tl T2 T3 T1 T4 T5 T2
z -2,2012 -2,2012 -2,2012 -2,2012 -2,2012 -2,2142 -2,2012
Asym.
Sig.  (2-
tailed) ,028 ,028 ,028 ,028 ,028 ,027 ,028
Training | Training | Training | Training | Training 12 | Training 13 | Training Training 15
8 9 10 11 lactate 2020 | lactate 2020 | 14 lactate 2020
lactate | lactate | lactate | lactate | - - lactate -
2020 - 2020 - 2020 - 2020 - 2020 -
Training | Training | Training | Training | Training 12 | Training 13 | Training Training 15
8 9 10 11 lactate 2019 | lactate 2019 | 14 lactate 2019
lactate lactate lactate lactate lactate
2019 2019 2019 2019 2019
Type
of
training | T3 T3 T4 T4 T5 T5 T2 T1
Z -2,2072 | -2,2012 | -2,207* | -2,2012 -2,2012 -2,2012 -2,2012 -2,2012
Asym.
Sig. (2-
tailed) ,027 ,028 ,027 ,028 ,028 ,028 ,028 ,028

a. Based on positive ranks.
b. Wilcoxon Sined Ranks Test

Table 21 shows that lactate during all tests in 2019 is higher than in 2020. In

addition, there is a significant difference in the results of lactate tests in training in

2019 and 2020. Based on the analyzes it was concluded that the results confirm the

conclusions made by the parametric test..

72




2. ANALYSIS OF THE RESULTS

The obtained results prove the working hypothesis that the development of a
scientific MTDE will increase the sports results in the clubs practicing DE in
equestrian sports in Bulgaria. The analysis of the results shows a two-year training
program, followed by 6 horses at one level of training, ready to participate in
international competitions at high level.

During the analysis of the HR at the new MTDE it was established that the
trainings take place in an aerobic environment, ie. all workouts are below the
maximum HR load below 150-160 bpm. No training was performed in an anaerobic
environment, and conditions above the threshold zone are within a maximum of 5
minutes, ie. at work, horses were trained in the submaximal area, and only during the
high training phases did they reach high values (Rose, Hodgson, 1994). In the case of
lactate, there are values that are above the aerobic threshold, taking into account that,
by definition, exceeding the lactate value of 4 mmol/l is considered an
aerobic/anaerobic threshold (Couroucé et al., 1997; Ferraz et al., 2008). However, all
horses are ridden below the maximum thresholds indicated in the literature and below
the likelihood of complete exhaustion (Haberkamp, 2013). Maximum values of
lactate in different disciplines in equestrian sports are considered to be between 30
and 40 mmol/l (Marlin et al., 1995).

This dissertation successfully follows the world load models in endurance
horses, but applying a methodology that is more gentle on sport horses. This training
moves within a reasonable, balanced and below the maximum indicators and can lead
to equally good sports results as other methods, which act more aggressively and
stressfully, but in the short term lead to serious injuries and injuries. In the long run,
this is expected to improve the sport horse's endurance life, extend its sporting career

and ensure the avoidance of serious injuries and trauma. It is these long-term plans
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that should be at the heart of any MP of coaches and athletes. Thus, the highest
principle of DE will always be observed, namely "welfare of the horse".

Some limitations can be noted in the minimum number of horses studied,
which is due to the fact that Bulgaria still has a small number of horses for endurance
at a similar level, but in the future their number is expected to increase. The
development of such methodologies can be successfully continued in the future, as
horses at a lower national level can be studied and MTDE can be prepared for young
horses that are just beginning their training for the elite sport. It is possible to achieve
this by examining the HR and lactate and following the principle of loads below the

maximum threshold.

CHAPTER FOUR

1. IMPLICATIONS

As a result of the new MTDE, the 6 horses in the experiment did not show any
injuries, serious limping and other adverse conditions during the two years of testing.
Horses successfully participate in competitions on the national and international
calendar. This proves that the proposed science-based experimental methodology is
working and contributes to the sports development of EC "Bucefal Endurance” -
Troyan.

The results in 2019 are visibly higher than the results obtained in 2020, as this
applies to both indicators of HR and lactate, which shows that there is a significant
difference in the data of the two indicators for the two years. This statement was
confirmed by Student's parametric test for 2 dependent samples and the non-
parametric Wilcoxon test. Apart from the fact that there is a significant difference, it
is found that the results for HR and lactate in 2020 are better than those in 2019,
which confirms the success of the new MTDE.
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After conducting the experiment, presenting the results and analyzing them,

several conclusions can be made about what has been achieved:

5)  The critical analysis of Bulgarian and foreign sources clearly outlines the
existence of a scientific problem - the need to develop a scientifically based
experimental methodology for training in the discipline of endurance for the purposes
of endurance clubs in Bulgaria.

6)  The factors for assessment and control of the training load in horses in
the endurance discipline are:

- The physiological parameters of the horse at maximum load and rest;

- Pulse load zones;

- The morphological features of the locomotor system of horses;

- The current state of the horses;

- HR and lactate as the main indicators for control of the training load;

7)  The proposed training methodology leads to improved stamina of the
studied elite horses. A statistically significant difference was found in the values of
HR and lactate before and after the application of the new preparation methodology.

8)  The methodology is applicable to the conditions and for the needs of the

endurance clubs in the Bulgarian equestrian sport.

2. RECOMMENDATIONS

Based on the conclusions made so far, it can be recommended:

4)  During the implementation of the new MTDE to be able to continue the
research of the indicators HR and lactate in the next years of training of the elite
horses in DE, which are preparing to represent Bulgaria at European and World

championships.
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5) To prepare MTDE for young 5-year-old horses, for which HR and
lactate data should also be taken.
6)  To collect statistical data from the surveys and to compile reports on

results that are in favor of the endurance clubs in Bulgaria.

3. CONCLUSION

In Bulgaria so far no serious research has been conducted in this area, which
would contribute to equestrian sports in Bulgaria. This dissertation marks the
beginning of research in this direction, which, if developed, will give a broad view of
the physical condition of elite endurance horses in the country. Every sports club in
Bulgaria, professionally dealing with this discipline, can with minimal financial
resources provide such research to be conducted for years. The data analysis will give
trainers and riders a reference at any point in their training for the training and
condition of their horses. If such a model of training is supported by institutions such
as BEF, it can be applied to young horses who are just beginning their training, and
the goal will be to train them properly and constructively at the beginning of their
career. In Bulgaria, the prospects for development in DI are great and any scientific
and research activity in this direction would be of great benefit for its development.
This dissertation aims to develop a new and successful MTDE, which is related to the
indicators of HR and lactate in horses. The results of the research, the good physical
condition of the examined horses at the end of the experiment and the results of
competitions prove that such developments are beneficial and in the interest of

endurance sports clubs in Bulgaria.
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DE
HR
MTDE
FEI
BEF

CEl
CEIO

CEN
bpm
EC
LSD

CH

LIST OF ABBREVIATIONS

Discipline “Endurance”

Heart rate

Methodology for training in the discipline of ,, Endurance ”

Fédération Equestre Internationale
Bulgarian Equestrian Federation

Concours de Raid d’Endurance International

Concours de Raid d’Endurance International Officiel
Concours de Raid d’Endurance National

beat per minute

Equestrian club

long slow distance

Championship
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