PELEH3HA

Ha AHCepTalKOHeH TPYJ, 3a NpUCchXKAaHe Ha HaydHaTta cteneH ,JJOKTOP HA
HAYKHUTE", B o6aacT Ha Buclue oGpaszoBanue 7. ,3/paBeonasBaHe 1 cnopt”,
npodecMoHanHO HanpasaeHue 7.6.,CnopT” Ha TeMa:
KOMIUVIEKCHA CUCTEMA 3A KOHTPOJI H OLJEHKA HA CIIELUH®HUYHATA
PABOTOCIIOCOBHOCT B CKAJIHOTO KATEPEHE

ABTOp: fou. Muxaun Jlo6omupoe Muxaiinos, gokTop, kateapa ,Teopus Ha
cnopta“, Hauronanxa cnoptHa akagemus ,B. Jlecku“ - Codus
Peuensenrt: npod. lanvena Jawmesna, JH

0O6ma nndopmanus 3a asropa:

HayuHo-obpasoBaTenHa M akageMuyHa JeHHoOCT: - CpejHO cneLHasHO
o6pasoBanue (O6pa3LoB TEXHHKYM N0 MEXaHOTEXHHUKA C H3y4aBaHe Ha HEMCKH e3HK
- 1995) - Maructbp (HCA - 2003) - AcuctenT (HCA - 2005-2007); T'naBeH acHMCTeHT
(2008-2012); - Joktop no mpodecHoHanHo HanpaBieHue 7.6. Cnopt (2006); -
HouenT (2012-70 cera).

KBanndukauuonna pefinoct: - CbTPyAHHK B Aupekuuss — KoHTpoa u
ynpasJ/IeHHe Ha ClIopTHaTa noaroroska kbmM M®BC; Cneunanusanus B AkageMusaTa
no ¢u3HYECKo Bb3NUTaHHE W cnopT B Kpaxos, [loawa; Yien Ha MeguLMHCKaTa
KOMUCHA KBM MexayHapoaHaTta ¢esepanns Mo aJNHHH3IBM W KaTepewe;
Cneunanusauuu 4 nektop a B lepManus, Yexus, Moawa.

HNHoBauroHHa AeiHOCT - CHCTeMa 3a U3MepBaHe Ha CHJIOBH XapaKTepHCTHKH
Y 3a4b/1604eH aHa/In3 Ha cnepudUYHATa paboTOCNOCOBHOCT B CKa/JIHOTO KaTepeHe
xbM BAH; MeToArKa 3a usMepBaHe M OLeHKA Ha creyudUYHaTa cuaa, MycKy/Ha
M3APBHIMBOCT U JUArHOCTUKA Ha JIOKA/IHHA aepobeH ¥ aHaepoGeH KanauuTeT npu
KaTepa4u B CbTPyAHUUYECKO ¢ KapaoBus yHusepcureT - [Tpara.

CnopTHo-CbCTe3aTesIHa AEHHOCT - M3KauBaHe Ha €4MH OT Hai-TpyAHHTe
BbPXOBe Ha nJ1aHeTarta - beauMenHaTa ky/a Ha TpaHro Tayep (6257 M) - lakucTany;
BpbX Jlenun, [lamup, En kanurau, Kanudopuus, HaumoHasneH WaMnuoH no JiefeHo
kaTepeHe npe3 1998; Hauuonasen waMnHuoH no aAnMHu3bM npes 2008 u 2009,
HYnen Ha ynpaButennus cbBeT Ha Gbjrapckata ¢egepauus No KaTepeHe H
annuuuabM npes 2004 u nepuoaa 2007-2009. YuacTHMK B 6bjarapcku
OTKpHBaTeJiCKH excnegHuuu B Kapakopym - [Nakucran - 2011 1 2013 r.

Apyru ymeHus: - Bjajiee pycKku, aHr/IMHCKH, HEMCKH M MOJICKH ; - MHOTO 1,06pu
KOMMIOTbPHH YMEHHUA.

HayuHo-ny6savkauuoHHa geiiHocT: - Hayuuu ny6ankanuu — 16 1 2 KHUTH. -
Yyacrue B peAHLia MEX/AYHaPO/JHH U HaLlHOHAIHN KOHQEPEHLHH H CEMHHAPH.



OcseH ropenocoyeHyTe AeiHHOCTH U YMEHHUSA, KOUTO Aol Muxana Muxainos
npHTexapa, TOH € HHHLHaTUBEH U OTrOBOPEeH. JINYHUTE MU BieYaT/JeHUA 1 Te3u Ha
KoJjlerute My ca, ye gou, Muxaus MuxaiaoB a e IMYHOCT, yBaXkaBaHa OT CNOPTHATAa
¥ axagemuyHata obwHoct Ha HCA ,B. JleBcku“ u oT jgpyr eBponeickn H
MEeXAYHApPOAHH HHCTHTYLHH.

Aou. Muxann Muxaln0B HanbJHO NOKPHBA HAaLMOHA/HWTE W BBHTPELIHO-
aKaZleMHMYHH HayKOMeTPHYHH KPHTEPHH 3a NpuAo6GHBaHe Ha HaydyHaTa CTereH
«JOKTOP Ha HayKHTe» B r1podecHoHasHO HanpaBJeHHe 7.6. CnopT.

061 JaHHH 32 AUCEPTALUOHHUS TPYA

[lpepcTaBeHMAT 3a pelleH3upaHe AUCEpPTAlLMOHeH Tpyj € B obem oT 269
CTPAHWIY, CTPYKTYPHUPaH Mo cleHUA HadyuH - YBoa; Tpu ocHoBHM rnasu -[1spBa
rnaBa BKJIIOYBA aHajlW3 HAa CKa/JHOTO KaTepeHe KaTo creurMoHyHa ABUraTenHa
AeHHoCT, AekoMno3upaHa B 8 moAraasd. Bropa e nmoceeTeHa Ha OCHOBHaTa LEJ,
3aflayd W MeTojMKa Ha M3CJeABaHeTO U B TPeTa Ca aHa/JH3HpPaHW NOJYYEHHTE
pe3ysnTaTH OT M3C/€ABaHUATA, JIOTHYHO - 3aK/IOYeHHe, NOJI3BaHa JiiTepaTypa U
IPUJI0KEHHe.

AucepTauMoOHHKAT TPyA e Gorato oHariegeHa ¢ urypu u rpaduxy (53 Ha
Opoi) ¥ Tabanny -34 Ha Gpoii.

AKTya/IHOCT Ha npo6J/ieMaTHKaTa

PaspaboTBaHaTta npo6sieMaTHKa He NOAJEXKHM HAa CbMHEHHE W TOBa e
y6eAMTe/HO apryMeHTHpaHO OT aBTOpa owe B yBoAa. daxT, MHOrokpaTHO
NOTBBPXAABaH €, 4Ye KYyMYJaTUBHUAT edeKT OT TPEHHPOBBYHHUTE M
CbCTe3aTe/IHUTE HaTOBapBaHWA HACTBNBA B pPE3YATAT OT NPOLABLIKUTENHO
npuAocOMBaHE Ha aJanTalHOHHW NMPEYCTPOMCTBA B CTPYKTypaTa U QYHKLMHUTE Ha
opraHusma. Teau aflanTauHOHHH MPOMEHH Ce 3ana3BaT AbJTO BpeMe (CEAMHLH M
MeceLH) 1 ca B OCHOBaTa Ha yCTOHYMBOTO CbCTOSIHHE Ha ciopTHcTa. To ce onpegens
KaTo TPEeHHPaHOCT, 32 KOAITO & XapaKTepHO BHCOKO HHMBO Ha o6wa K cneurdpuyHa
padoTocnocobHOCT.

KOHTPON'LT Ha TPEHHPAHOCTTA € Cpej, Hall-BaXKHUTE Np06JeMH, CBbP3aHH C
NMporpaMMpaHeTo M ynpaB/JeHHeTO Ha TPeHUPOBbYHHMA npouec. Jou. Muxauna
Muxai/0B pa3luupaBa M 3a4’b1604aBa T'bPCEHETO Ha OTTOBOD HA TO3U npobjeM H
JIOTUYHO NOCTaBsA aKUEHT HMEHHO BbpPXY Ch3/jJaBaHeTO Ha CHCTeMa 3a KOHTPOJ Ha
cneuuduryHata paboTOCNOCOBHOCT, ChCTaBEHA OT NOAXOAAIIM 3a CKAJIHOTO
KaTepeHe TecTOBe. 3a 1eATa, 06aye e Hy»HO Ao6pe Aa ce No3HaBaT 0COBEHOCTHTE Ha
¢u3nyeckoTO HaTOBapBaHe N0 BPEME Ha KaTepeHe, NpeAKW3BUKBaHUTE OT Hero
¢rsronornyaM peakumu M cneluUUHUTE CMOCOBHOCTH, KOWTO OMNpejensiT
CNOPTHOTO nocTHxeHue. ToBa wie Mo3BojM pa3paGoTBaHeTO Ha TeECTOBE, YHHTO
pesyATaTH lie KopeiHupaT ¢bC CMOPTHOTO NMOCTHXEHHE B KATEpPEHEeTO W Ile Ca B
rossMa CcTefMeH BaJAMAHM [0 OTHOLIEHHWE Ha chneyMpHYHUTE npU3HaUU Ha



TpeHupaHocTTa. ToBa npyuAaBa U3K/AKYHTE/HAa OPUTHHANIHOCT Ha U3CJeA0BaTeNCKa
Te3a - KoHmpoAasm Ha cneyuguyHama pabomocnocobHocm u (GYyHKYUoHAAHUME
8B3MOJICHOCTIU HG CUCMEMHO U NepugiepHo pasHuwe npu kamepayl Kamo Hog nedxod
3a eflekmueHo ynpasieHue Ha MPEeHUPOBBHHUS NPOYeEC.

06exTbT W npefMeThT Ha JAHMCEPTALMOHHOTO HM3CJAeABaHE ca o4yepTraHu
KOHKPEeTHO H ca JebHUHUpPaHH JeceT OCHOBHM U3C/eA0BaTeNCKH Te3M (3afiayu), 3a
KOMTO € HamepeHa peajusalus U CbOTBETHO MOTBbpMAEHHEe Ha CTpaHHULHUTE Ha
TpeTa r/asa.

OcHoBHaTa Uea Ha M3C/eABaHETO e HacoyeHa KbM paspaboTBaHeTo Ha
KOMILJIEKCHa CHCTeMa 3a KOHTpoJ Ha creud$uyHaTa paboTocnocobHOCT KaTo
ChLECTBEH GpaKTop 3a NOBHIIaBaHe Ha epeKTHUBHOCTTA HA CIOPTHATa MO/ roTOBKA B
CKa/IHOTO KaTepeHe.

B wuscneasanusiTa ca ywactBanau ofuo 85 karepaud MbKe (EAUTHHM),
paszesieny B cefieM rpynu. EkcnepuMeHTaNlHHUAT NOAX0A KbM npo6aeMa BKAOYBA
TPH €Tana B JOTH4ecKa Nocjef0BaTe/NHOCT U NOAYHHEHOCT, NOAXOAAL0 06061 eH
Ha ¢ur, 21 oT AHucepTalHOHHNA TPyd. MeToo0rHsATa HA M3C/ieJBaHeTO BK/IOYBa 6
U3CAeA0BATENCKH MNPOLEeAYPH, OfUCaHW MOAPOGHO M HafAjeXKHO MNpe3 TpuUTe
u3cnepoBaTeNCcKH etana. Tyk crneuyuanHo Tpa6Ba Aa orGenexuM paspaboreHaTa
YHUKaJ/IHA MHOBaTUBHaTa Hay4yHO-U3C/AeAOBaTe/]CKaTa CHCTEMa 3a M3MepBaHe Ha
CHa U MYCKyJ/Ha u3apbauBocT ¢ 3DSAC B peanno Bpeme. MeTofosi0oruyecKarTa
6asa e paspaboreHa B o6eM oT 42 crpaHuuu. OnepaTHBHaTa M3C/AeA0BaTe/ICKa
AERHOCT e ochllecTBeHa B nepuoa oT 8 roguuu (ot 2011 go 2018 r.) B HAKOAKO
cTpaHu. T BKJAIOYBA TeCTHpaHe Ha eJIMTHH KaTepayuH oT Bbarapus, Yexus, Mosawa
U I'bpLye, YHHUTO PE3YATAaTH Ca M YaCT OT HACTOAULIOTO H3c/iegBaHe,

AaHHHUTEe OT nNpoBeAeHHTE U3c/eABaHHUA ca 06paboTeHH upe3 afeKBaTHHU M
HajeXAHH CTaTHCTHYECKUTE MEeTOAM KaTO BapyMalUMOHEH aHafu3 (AecKpunrTuBHA
CTaTUCTHKA), NPOBEPKa Ha XWNOTe3H (AMCNEPCHOHEH aHa/n3), KOpeaalHOHEeH,
perpecHoHeH W QaKTOpeH aHain3. 3a BCUYKHY CTATUCTHYECKH aHaJIN3K e W3103BaH
craTucTHYecKuaT copryep SPSS (Bepcua 19, IBM, New York, USA).

B nbpBa rnaBa Ha Tpyaa ca NpeACTaBeHH BOAEIIMTE KOHUENUWH OTHOCHO
CKaJHOTO KaTepeHe KaTo crneyMduyHa JBUraTes]Ha JAeHHOCT, ONpeAe/fiHe Ha
cneynduknTe Ha (QHU3HMYECKO HaTOBapBaHe M afalTalyfA; KOHTPOABT Ha
TPEHHUPOBBYHHUA TMPOLEC; XapaKTepucTHka Ha (U3UYECKOTO HATOBapBaHe B
CKa/IHOTO KaTepeHe; $H3MOJOTHYHY acneKTH U $U3UYecKH XapakTEepPUCTHKH Ha
eJHTHH KaTepayu; KOHTpoJ Ha cnepHduyHata paboTocnoco6HOCT B CKaJHOTO
KaTepeHe.

KpuTHYHHAT aHa/1KM3 Ha U3M013BAHATA JIMTEPATYpPa MOKa3Ba, Ye ca NpPoy4eHH
142 nuTepaTypHy U APYTd H3TOYHHULH, NO-TOJIIMA YacT OT TAX Ha JaTHHULA -115,
ny6auKyBanu npes nocaeguute 10 rogMHu. KaTto cnaboct moxe Aa ce NocodM
GaKTbT, Y€ ca MaJIKO 0/13BaHHTE U3TOYHHULM Ha KHPUJIULA W OT 6'bArapcky aBTOpH
(27) xato 9 oT TAX ca caMOLUTHPaHUA Ha aBropa. CbLIO Taka CMATaM, 4e ¥ 6PosAT



BbOGLIEe Ha U3TOUYHHMLHTE MOXKeWe H Ja e N0-rofifaM, Thi KaTo AHCEePTALMOHHHAT
TPYA NpeTeHAnpa 3a MalabHo TeOPEeTHKO-MPaKTHYeCKO H3C/e/BaHe.

Pas6upa ce, sjoll. MuxaiinoB e nocTurHan Jo6po KavyecTBO Ha KPUTHUHHSA
aHa/JM3 Ha OCHOBHUTE TEOpPeTHYHH NOCTaHOBKM Ha IIKOJIM B CIIOPTHATa HayKa U Ha
OTAEeNHU HallK U Yy Ay aBTOpPH. B noBedeTo ciayyan HerosaTa aBTOpCKA MO3ULKA K
OlleHKa e J0b6pe apTHKyJ/IMpaHa Ha CTpaHULIKMTE Ha M'bpBa rasa.

OneHKa Ha NOJIy4YeHUTe HAYYHH H HAYYHO-NIPUJI0XKHHU pe3yATaTH

HacrosiuuaT jAuceprauuioHeH TPYJ, € TeopeTHKO-eKCNepHMEeHTaAHO
H3cjeaBaHe Ha CKaJHOTO KaTepeHe KaTo cneuyd$pHryHa gBUraTesiHa JeHHOCT C Lie
Cbh3/iaBaHe Ha KOMIUVIEKCHA CHCTEMa 3a KOHTPOJ M ONTHMH3MpaHe Ha HAKOM
OCHOBHH ¢aKTOpY Ha CHOPTHOTO mnocruxeHue, [lo cBoATa CBLUHOCT TO
npeAcTaB/IfABa PENPE3eHTAaTHBHO Hay4HO H3C/eBaKHe, KOeTO HambJIHO OTroBaps Ha
BUCOKHUTE KPUTEPHH Ha roJiiM ACKTOPCKH TPyA M Ha HOBAaTOPCKUTE TbPCEHUs Ha
aBTOpa B 1pOAb/MKEHHE Ha BeYe noeeye ot 15 roguHH.

B norebpkAeHHE Ha ropexkasaHoTC Ca M MOJYyYEHHTE HayYHO-MPHA0KHU
pesy/ATaTUTe Ha JUCepPTaLYMOHHUSA TPYZ, @ UMEHHO:!

1. YcraHoBeHn ca CcpeAHHTE CTOMHOCTM M BapHaTHUBHOCTTA Ha
pasaMYHUTE KOMIOHEHTH Ha paloTOCnocoGHOCTTA B OTAENHUTE
BHAOBE KaTepeHe B CpaBHHTEJIEH acneKkT C BOAEUIH CTpaHHU B TO3U
cnopt (Beanko6puranusa, CAlll, ®panuus, Wsefiuapusa, Yexus u gp.).

2. YcraHoBeHa e MpPHJIOXKHMMOCTTa Ha TECTOBETe 3a KOHTPOJ Ha
cneuuduyHaTta paboToCcnOCOGHOCT M Ha aepobHUA KanauMTeT Ha
CHCTEMHO paBHMILE, KAKTO U HAa U3MepBaHHTe Ype3 TAX GH3UOJOrHYHH
W eproMeTpHUYHU NoKasaTeH.

3. YcTaHOBEHHM Ca HafekJAHOCTTa W KPHTepuajHaTa BajJHUAHOCT
(cneundpHrYHOCT) Ha HM3MO/A3BAHHWTE TECTOBE 3a CHJAa M MYCKYJHa
M3APBHKAHBOCT CbC U Be3 drKcauus Ha ropHUs Kpaiinuk. Jloka3aHo e,
4ye NoBeYeTOo H3MepBaHW NnapaMeTpH ca ¢ BUCOKa HafeXAHOCT U CHJIHO
KopeaxpaT CbC CNOPTHOTO TNOCTHXXEHHe, KOeTo CBHAETEJICTBA 3a
TAXHATa CNeLHOUIHOCT M IPHAOKHMOCT B CKaJHOTO KaTepeHe.

4. YcTraHoBeHO e 3HaYSHHETO Ha U3MEepPBaHHUTe NMapaMeTPH B OTAENHHUTE
BUAOBE KaTepeHe (CNOPTHO KaTepeHe M OOYAAbPHHT) M 332 KaTepauH ¢
pasiuyHa CcTeneH Ha MNOATOTBEHOCT 4Ype3 HM34YHCJAEHHUTE pas/MYHH
CTENeHH Ha 3aBUCHMMOCTH MeX(4y Moka3aTeJHuTe Ha cneuuduyHaTa
pa6oTocnoco6HOCT M CNOPTHOTO NOCTHKEHHE.

5. Paskpura e daKkTOpHaTa CTPYKTypa Ha M3CJeBaHHTE NOKa3aTe/ld Ha
cneurduyHata paborocnocobHoct. O60co6eHH ca TPU KOMIOHEHTA
(bakTopa)} Ha cneyuduyHaTa paboTOCNOCOGHOCT, KOUTO OBACHABAT
87% ot obwara Agucnepcus Ha M3c/lejBaHWTE NpH3Hauu. Ypes
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$aKTOpHHA aHaNK3 e YCTaHOBEHA MU KOHCTPYKTUBHATa BaJHMAHOCT Ha
BCEKM OT H3MepBaHMTe MapaMeTpH, a upe3 H3IYUCAABAHETO Ha
OTHOCHTEJIHHA S/l HAa eHEPreTHYHHTE cHCTeMH (aepobHa, afiakTaTHa
M JIaKTaTHA) J0MbJHMTE/HO € U3SiICHEHO, B KaKBa CTEMEH OTHAe/NHHTe
TECTOBE 3a MYCKY/Ha H3JAPBXJIMBOCT HM3MEpBAT TPHTE JaTEHTHH
MpH3HaKa.

6. OnmpeseneHo e kak TpuTe o6ocobeHu daxTopa npegonpeseaaT
CIIOPTHHA DPe3y/aTaT B pas/JH4YHUTE BH/OBE KaTepeHe ype3 yAayHo
noAbGpaHHsa CT'bNKOB perpecHoHeH aHa/lu3.

7. PaspaboreHa e W MeToAMKa 3a OLEHABaHe Ha pe3yJTaTHTE OT
W3M10/3BaHUTE TECTORE C ABa BHAA OLLEHKH.

Ounenka Ha IPHHOCHTE Ha JUCEPTALHOHHH TPYA;

B AuceprauuoHHMs TpyA ca NocoYeHW 6 KOHKPETHM TpHHOCa 3a
NPUNI0KHMMOCTTA Ha pe3yTaTHTE B 06/1acTTa Ha cielHQHUYHUA KOHTPOJI B CKaJIHOTO
KaTepeHe. Te 3By4arT 110-c/iegHUA HAauHH:

1} OtkpuTH ca HOBM (aKTH OTHOCHO QHU3UOJIOTHYHMUTE NOKa3aTeJH KaTo
KPHTEPHH 3a TPEHHPAHOCT B CKaJIHOTO KaTepeHe. Te3an oTKpuUTHUA paslLIUpABaT
OrpaHH4YeHOTO NpHJIOKeHHe Ha nokasaresn Kato HR, La u VO2 npu koHTposa Ha
cneuuduyHaTa paboTOCNOCOGHOCT.

2) PaspaboTeH M eKCnepHMEHTHpaH e HOB CNeuHaJW3HpaH MaKCHMasjeH
eproMeTpHueH TeCT 3a ropHa 4yacT Ha TanoTo (UBT). To3u HOB TecT 3a makcuManiHa
aepo6Ha MOLWHOCT e GOKyCHpPaH BbPXY MYCKYJIaTypaTa Ha ropHaTa 4acT Ha TAJ0To,
cbobpaseH e cbC cneuuduKaTa Ha HATOBAPBAHETO B CKAJNHOTO KaTepeHe H e Mo-
noAxoAAl} 3a oOLeHKAa Ha cneyudpuyHaTa paboToCnOCOGHOCT OT CTaHAAPTHHTE
CTBNANOBH/HK TECTOBE Ha TpezdaH.

3) PaspaboTeHa e yHWKa/Ha M yCbBbplUeHCTBaHa anapatypa (3DSAC) sa
u3c/leABaHe Ha cneyudUyHaATa CHJAA M MYCKy/JHa H3APBLKAMBOCT B CKaJHOTO
KaTepeHe.

4) PaspaboTeHa e MeTOAMKA 3a 3a4'b/1604EHA AMArHOCTHKA Ha MaKCHMaJIHaTa
CWJa, MYCKyJHaTa H3APDAAHMBOCT W (YHKLUHOHAJHUTE Bb3IMOXKHOCTH Ha
neprudepHo paBHHLe. TA NO3BOJIABA YCTAHOBABAHETO Ha ChCTOAHMETO KAKTO Ha
¢u3nYecKy KayecTBa, KOUTO HalH-CUJIHO ONPEALNAT CIOPTHOTO NOCTHMEHYe, TaKa U
Ha JIOKaJIHUA aepobeH 1 aHaepo6eH KanayuTeT.

5) Cnbpanu ca cBeaeHUs 3a GHOeHepreTH4HUs Npodu] Ha CKaTHOTO
KaTepeHe 4Ype3 omnpejessHe Ha OTHOCHTEJNHOTC Yy4YaCcTHe Ha eHEepreTHYHHTE
CHCTEMH M0 BpeMe Ha cneyGHUYHH TeCTOBe.

6) Cb3gasiena e HopMaTHBHA 6a3a M PErPECHOHHH MO/ /1M, KOWTO O3BOJIABAT
OLleHABAHETO HA PEe3YJTATHUTE OT TECTOBETE 3a CHJIA, MYCKy/JHA H3LPBHKIUBOCT,
JloKaseH aepobeH M aHaepobeH KanmayMTeT MO HAyMH, KOWTO ocurypssa 6orarta
HH}opMaLHs 3a CbCTOAHHETO Ha KaTepaya. Bh3amoxkHo e u cb3gaBaHeTo Ha Apyry
TeCTOBE 3a M3MepBaHe Ha JIOKa/IHHA aHaepobeH KanauHuTeT, KOUTO Jja aKTHBHpAT



aHaepo6HO [JIMKOJIMTUYHOTO €HeProocurypsiBaHe B [0-To/1iMa CTeleH OT
HacToswHTe aHaepobHH TecToBe. Taka lie ce JOM3ACHK 3HAYeHHETO Ha JIOKa/THUS
aHaepobHO JlaKTaTeH KanauMTeT B CKa/JHOTC KaTepeHe, KOHTO 3a MOMeHTa
M3rJexia HeJJOOLEHEH.

llpeAcTaBeHaTa ¢ HACTOAWMA TPYyA KOMIUIBKCHA CHCTEMa 3a KOHTPOJ Ha
cneur@uyHaTa paGOTOCMNOCOGHOCT B CKaj/lHOTO KaTepeHe He caMO NpUTexasa
NOTEHLHaNa Aa MOANOMOTHE YChBbPLIEHCTBAHETO HA TPEHMPOBBLYHHS NpOLEC B
KOHKPETHHA CIIOPT, HO OT FOAHHH Ce H3M0J13Ba YCNeLHO OT HalMOHaJHUTe 0T6opH
10 CHOPTHO KatepeHe Ha bBbarapus v Yexus, Ha KOMTO nomara Aa cneqessT
nopeAula OT/IMYKHA Ha €BPONEHCKH M CBETOBHH N'bpBeHCTBA. TA MOXe Aa MMa M
peduiexcus B cnopToBe ¢ NoAo06eH 6MoeHepreTHYeH U GyHKUHOHA/EH Mpodul.

OcobeHo nMpakTHYeH NMPUHOCEH MOMEHT € Cb3JafeHHs] TPeHaKOop 3a No-
MacoBa ynotpe6a, Hapeden Climbro, koiiTo pa6oTH ¢ MoBHAHO ycTpoiicTBo. B
Herosus xapayep v codTyep ca 3a/JO0KEHH MNPHHLUMIIHO ONHCAHHUTE TeCTOBE,
aJCOPHTMH Ha OLleHsIBaHe U TPEHUPOBBYHH METO/H.

Bcuuko ToBa MOXe Ja lafie No-HaTaTbLIEH TAAChK B Pa3BUTHETO Ha CKAaJIHOTO
KaTepeHe U Ha HerOBUTE CbCTe3aTeNHH AUCLUTIHHH,

B Ay Ha KOHCTPYKTHBH3'BLM MOTa Aa 10COYA U HAKOM AMCKYCHOHHY MOMEHTH,
KaTo He 3agb/KaBaM aBTOPBT Ja ce ¢bobpasu ¢ moeTo MHeHue. Hanpumep,
CPaBHUTEJIHMA aHAJIM3 Ha Pa3AMYHUTE KOMMNOHEHTH Ha cneuudHyHaTa
pa6oTocnocobHOCT cbe cTpaHW kato CAlll, BesaukoBpuTaHHA W Ap. NOCTABA C
ocobeHa OCTpPOTa BbIpOCa 3a CPaBHSBaHe Ha HECPaBHHMHM MO CBOATA CbU{HOCT
CUCTEMH Ha NOArOTOBKA B TO3H CIOPT.

ABTopedepaThbT OTpasfBa HambJHO KOPEKTHO CbAbPKAHHETO Ha
AMCePTALUOHHHA TPYL.

3axaouyenue

HecbMHeHo, Ha HaweTo BHUMaHMe e MNpeACTAaBeHa €AHa cepuo3Ha M
3aAbaGoUeHa HayyHa pa3paGoTka B 06/1acTTa Ha CKaJHOTO KaTepeHe. Bux kasana
'bpBa No-pojia CK OT TaK'bB XapaKTepH y Hac B TO3M CNOPT. PeayaTaTuTe Ha TpyAa
He CaM0 pasWHPABAT CleuH$UYHATA 32 CKa/IHOTO KaTepeHe TEOPHSA H NPaKTHKa, HO
CBLIO Taka M o6liaTa TeOpHA M MPaKTHKa HAa AUaTHOCTHKATa Ha QYHKLHUOHAIHHUTE
Bb3MOXKHOCTH M KOHTpO/Ja Ha ¢usMuveckaTa paboTocnocobHocT B cnopTa.
HHoBaTHBHHMTE H3C/eA0BaTENCKHN NOAXOAH, NPHIIOKEHH B HACTOALMA TPYA, MOraT
Aa nocayxaT kaTo 6a3a 3a u3c/ieABaHe U B PYTH CMOPTOBE, KbAETO NepHbepHUTE
daxTopu Ha paboTOCNOCOGHOCTTa Ca OT ChUWECTBEHO 3HAYeHHe 3a CIOPTHOTO
MOCTHIKEHHE.



Aou. Muxaun Muxaiinop e 3apbn60o4yeH M NOCJAEAOBaTe/IeH W3CAe40BaTe,
OTJIYEH MpaKTHUK, ¢ Dorat npodpecHoHaleH ONHT U TOBAa OTYET/MBO CH JIMYHU B
CNMCBaHETO Ha TO3M AHCepTalHOHEH TPYA, KOHTO a3 oLeHsABaM BHCOKO.

B Tasu Bpb3Ka mnpeAsaraM Ha yBaXkaeMHUTe UWIEHOBE MpejfaraM Ha
YBawaemure useHoBe Ha Hay4yHOTO XypW Ja raacysaT y6egurtesnHo ,3A"
NpUCHKAaHe Ha Hay4yHaTa cTeneH ,/lJoKkTop Ha HaykuTe" Ha gou. Muxaua Muxaitnos
B npodecroHaNHO HanpaBaeHue 7.6. CnopT.

Codus, 18.07.2020

lpo¢. lanuena Jaweea, AH



REVIEW

of dissertation for awarding the scientific degree "DOCTOR OF SCIENCES", in
the field of higher education 7. "Health and Sports”, professional field 7.6. "Sports"
on the topic: COMPLEX SYSTEM FOR CONTROL AND EVALUATION OF THE
SPECIFIC WORKING CAPACITY IN ROCK CLIMBING

Author: Assoc. Prof. Mihail Lubomirov Mihailov, PhD, Department of Sports
Theory, National Sports Academy "V. Levski Sofia
Reviewer: Full Prof. Daniela Dasheva, DSc.

General information about the author:

Scientific-educational and academic activity: - Secondary special education
(Exemplary technical school of mechanical engineering with study of German
language - 1995) - Master (NSA - 2003) - Assistant Prof. (NSA - 2005-2007); Chief
Assistant (2008-2012); - Doctor in professional field 7.6. Sports (2006); - Associate
Professor (2012 - present).

Qualification activity: - Expert in the directorate - Control and management of
sports training at MPhES; Specialization at the Academy of Physical Education and
Sports in Krakow, Poland; Member of the Medical Commission of the International
Mountaineering and Climbing Federation; Specializations and lecturer in Germany,
Czech, Poland.

Innovation activity - System for measuring strength characteristics and in-
depth analysis of the specific working capacity in rock climbing at BAS; Methodology
for measuring and evaluating the specific strength, muscular endurance and
diagnosis of local aerobic and anaerobic capacity in climbers in collaboration with
Charles University - Prague.

Sports and competition activity - climbing one of the most difficult peaks on the
planet - the Nameless Tower of Trango Tower (6257 m) - Pakistan; Lenin Peak, Pamir,
El Captain, California, National Ice Climbing Champion in 1998; National champion in
mountaineering in 2008 and 2009. Member of the board of the Bulgarian Federation
of Climbing and Mountaineering in 2004 and during the period 2007-2009.
Participant in Bulgarian discovery expeditions in Karakorum - Pakistan - 2011 and
2013.

Other skills: - speaks Russian, English, German and Polish; - very good
computer skills.

Scientific publishing activity: - Scientific publications - 16 and 2 books. -
Participation in a number of international and national conferences and seminars.



In addition to the above activities and skills that Assoc. Prof. Mihail Mihailov
has, he is proactive and responsible. My personal impressions and those of his
colleagues are that Assoc. Prof. Mihail Mihailov is a person respected by the sports
and academic community of NSA "V. Levski” and from other European and
international schools and institutions.

Assoc. Prof. Mihail Mihailov fully covers the national and internal academic
scientometric criteria for acquiring the scientific degree "Doctor of Science" in the
professional field 7.6. Sports.

General data for the dissertation

The dissertation presented for review is in a volume of 269 pages, structured
as follows - Introduction; Three main chapters - The first chapter includes an analysis
of rock climbing as a specific motor activity, decomposed into 8 subchapters. The
second is dedicated to the main goal, tasks and methodology of the research and the
third is analyze of the results from the research, logical - conclusion, used literature
and annexes,

The dissertation is richly illustrated with figures and graphs (53 in number)
and tables -34 in number.

Relevance of the problem

The developed issues are not in doubt and this is convincingly argued by the
author in the introduction. The fact has been repeatedly confirmed that the
cumulative effect of training and training loads occurs as a result of prolonged
acquisition of adaptive changes in the structure and functions of the body. These
adaptive changes persist for a long time (weeks and months) and are the basis of the
athlete's permanent state. It is defined as state of training, which is characterized by
a high level of general and specific working capacity.

Training control is one of the most important problems related to the
programming and management of the training process. Assoc. Prof. Mihail Mihailov
expands and deepens the search for an answer to this problem and logically places
emphasis on the creation of a system for control of specific working capacity,
composed of suitable tests for rock climbing. For this purpose, however, it is
necessary to know well the peculiarities of physical activity during climbing, the
physiological reactions caused by it and the specific abilities that determine the
sports achievement. This will allow the development of tests, the results of which will
correlate with the sports achievement in climbing and will be largely reliable in terms
of specific parameters of state of training. This gives exceptional originality to a
research thesis - the control of specific working capacity and functional capacities at
the system and peripheral level in climbers as a new approach to effective
management of the training process.



The object and the subject of the dissertation research are outlined specifically
and ten main research theses (tasks) are defined, for which the realization and
respective confirmation of the pages of the third chapter has been found.

The main goal of the research is aimed at the development of a complex system
for control of the specific working capacity as an essential factor for increasing the
efficiency of the sports training in rock climbing.

A total of 85 male (elite) climbers took part in the research, divided into seven
groups. The experimental approach to the problem includes three stages in logical
sequence and subordination, suitably summarized in fig. 21 of the dissertation. The
research methodology includes 6 research procedures, described in detail and
appropriately during the three research stages. Here we should especially mention
the developed unique innovative research system for measuring strength and
muscular endurance with 3DSAC in real time. The methodological base has been
developed in a volume of 42 pages. The operational research activity was carried out
in a period of B years (from 2011 to 2018) in several countries. It includes testing of
elite climbers from Bulgaria, the Czech Republic, Poland and Greece, the results of
which are part of the present study.

The data from the conducted researches are processed by adequate and
reliable statistical methods such as descriptive statistics, hypothesis testing (ANOVA),
correlation, regression and factor analysis. The SPSS statistical software (version 19,
[BM, New York, USA) was used for all statistical analyzes.

The first chapter presents the leading concepts of rock climbing as a specific
motor activity; determining the specifics of physical activity and adaptation; control
of the training process; characteristics of physical activity in rock climbing;
physiological aspects and physical characteristics of elite climbers; control of the
specific working capacity in rock climbing.

Critical analysis of the literature used shows that 142 literature and other
sources have been studied, most of them in Latin -115, published in the last 10 years.
A weakness is the fact that there are few sources used in Cyrillic by Bulgarian authors
(27), 9 of which are self-citations of the author. [ also think that the number of sources
in general could have been higher, as the dissertation claims to be a large-scale
theoretical and practical study.

Unquestionably, Assoc. Prof. Mihailov has achieved a good quality of critical
analysis of the main theoretical formulations of schools in sports science and of
individual Bulgarian and foreign authors. In most cases, his author's position and
assessment is very well expressed on the pages of the first chapter.

Evaluation of the obtained scientific and scientific-applied results

The present dissertation is a theoretical and experimental study of rock
climbing as a specific motor activity in order to create a complex system for control
and optimization of some major factors of sports achievement. In its core, it is a
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representative scientific study that fully meets the high criteria of a scientific doctoral
dissertation and the author's innovative search for more than 15 years.

In confirmation of the above are the obtained scientific and applied results
from the dissertation, namely:

1. The average values and the variability of the different components of the
working capacity in the different types of climbing in comparative aspect with leading
countries in this sport (Great Britain, USA, France, Switzerland, Czech Republic, etc.)
have been established.

2. The applicability of the tests for control of the specific working capacity and
of the aerobic capacity at system level, as well as of the physiological and ergometric
indicators measured by them, has been established.

3. The reliability and criterion validity (specificity) of the used tests for
strength and muscular endurance with and without fixation of the upper limb have
been recognized. It has been proven that most of the measured parameters are highly
reliable and strongly correlate with the sports achievement, which testifies to their
specificity and applicability in rock climbing,

4. The importance of the measured parameters in the different types of
climbing {sport climbing and bouldering) and for climbers with different levels of
state of training through the calculated different degrees of dependence between the
indicators of specific performance and sports achievement has been elaborated.

5. The factor structure of the studied indicators of the specific working capacity
is revealed. There are three components (factors) of specific performance, which
explain 87% of the total variance of the studied features. The constructive validity of
each of the measured parameters was established by factor analysis, and by
calculating the relative share of energy systems (aerobic, lactate and lactate) it is
further clarified to what extent the individual tests for muscular endurance measure
the three latent traits.

6. It is determined how the three distinct factors predetermine the sports
result in different types of climbing through a well-chosen stepwise regression
analysis.

7. A methodology for evaluating the results of the used tests with two types of
evaluations has also been developed.

Evaluation of the contributions of the dissertation work:

The dissertation work presents 6 specific contributions for the applicability of
the results in the field of specific control in rock climbing. They sound like this:

1) New facts have been discovered about physiological indicators as criteria
for training in rock climbing. These findings extend the limited application of
indicators such as HR, La and VO for the control of specific working capacity.

2) A new specialized upper body ergometric test (UBT) has been developed
and experimented. This new test for maximum aerobic power is focused on the
muscles of the upper body, is consistent with the specifics of the load in rock climbing
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and is more suitable for assessing specific working capacity than standard step tests
on treadmills.

3) A unique and advanced equipment (3DSAC) has been developed to study the
specific strength and muscular endurance in rock climbing.

4) A methodology for in-depth diagnosis of maximum strength, muscular
endurance and functional capabilities at the peripheral level has been developed. It
allows the establishment of the state of both physical qualities, which most strongly
determine the sports achievement, as well as the local aerobic and anaerobic capacity.

5) Information on the bioenergetic profile of rock climbing is collected by
determining the relative participation of energy systems during specific tests.

6) A norm framework and regression models have been created that allow the
evaluation of the results of tests for strength, muscle endurance, local aerobic and
anaerobic capacity in a way that provides rich information about the condition of the
climber. It is also possible to create other tests to measure local anaercbic capacity,
which will activate anaerobic glycolytic energy supply to a greater extent than current
anaerobic tests. This will clarify the importance of local anaerobic lactate capacity in
rock climbing, which currently seems underestimated.

The complex system for control of the specific working capacity in rock
climbing presented with the present work not only has the potential to help improve
the training process in the specific sport, but has been successfully used for years by
the national sport climbing teams of Bulgaria and the Czech Republic for a series of
awards at European and World championships. It can also have a reflection in sports
with a similar bioenergetic and functional profile.

A particularly practical contribution moment is the created simulator for mass
use, called Climbro, which works with a mobile device. It's hardware and software
include the described tests, evaluation algorithms and training methods.

All this can give further impetus to the development of rock climbing and its
competitive disciplines.

In the spirit of constructivism, [ can point out some points of discussion, not
obliging the author to comply with my opinion. For example, the comparative analysis
of the different components of the specific working capacity with countries such as
the USA, Great Britain and others raises with particular determination the question
of comparing inherently incomparable training systems in this sport.

The abstract reflects completely correctly the content of the dissertation.

Conclusion

Certainly, a serious and in-depth scientific development in the field of rock
climbing is presented to our attention. I would say the first of its kind in our country

in this sport. The results of the work not only expand the specific theory and practice
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of training and competing in rock climbing, but also the general theory and practice
of diagnostics of functional capabilities and control of physical working capacity in
top level sport. The innovative research approaches applied in the present work can
serve as a basis for research in other sports, where the peripheral factors of
performance are essential for sports achievement. Assoc. Prof. Mihail Mihailov is a
systematic and consistent researcher, an excellent practitioner, with extensive
professional experience and this is clearly evident in the writing of this dissertation
work, which I highly appreciate.

Taking into account the quality and contributions of the presented
dissertation, as well as the overall professional experience of the candidate, | suggest
that the respectable members of the scientific jury give a positive vote and grant ass.
prof. Mihail Mihailov with the scientific degree ‘Doctor of Science” in professional
field 7.6. Sport.

Sofia, 18.07.2020

Prof. Daniela Dasheva, DSc.
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