PEINEH3UA

cbrinacHo 3anosen 311-1358 /25. 10. 2021 rog.

Ha ocHoBanue ui. 4, an. 2 oT 3aKOHa 3a pa3BUTHE HA aKaJJlEMUYHUS CbCTaB B
PenyOnuka bwarapus (3PACP), un. 40 ot IIII3PACPB, un. 27 ot IIpaBunnuka 3a
npuAOOMBaHE Ha Hay4yHaTa CTeneH ,,JIOKTOp Ha HaykuTe“ M 3aeMaHe Ha
akamemuuHu JurbkHOCTH B HCA , Bacun JleBcku® m choOpa3HO perieHne Ha
@akynreTHuss cbBeT Ha DakynTeT OOLIECTBEHO 3/IpaBe, 3/IPAaBHU TPHXKH U
Typu3bM, 110 IpoTokos Ne 9 ot 22. 10. 2021 rog.

[TpoBexnane Ha mpoueaypa 3a MyOJuYHa 3alUTa Ha JUCEPTAMOHEH TPy
Ha Tema. ,.buoMexaHnyHu Mojenu Ha Oe3zomopHaTa (ha3za Ha TMMHACTUUYECKU
ylpaXHEeHHUsI ¢ KOMOMHUPAaHE Ha POTALMOHHU JBMKEHMS, 3a IpuI00MBaHE Ha
HayyHaTa cTeneH ,,JIokTop Ha HaykuTe* B MpodecHuoHaNIHO HampaBjieHue 7.6.
Coopr.

C kanguaar: Jou. Mimms {umutpoB KrouykoB a-p
Peunensent: [Ipod. Kupun Anamkos, 10

Hon. Wmua Jumutpo KrouykoB n-p € pones Ha 12 romu 1960 rox. B rp.
[MTazapmxuk. CpegHoTo cu oOpa3zoBaHue € 3aBbpHIwa mnpe3 1978 roa. B
Hentpanuo ciopTHO yumnuiie ,,Onumnuiicku Haaexau‘ rp. Codusi.

Boennarta cu ciyx6a orouBa npe3 1978 — 1980 roxa. B IlIkonara 3a BUCOKO
cnoptHo MaiictopcTBo KbM JIDC , JleBcku Cnaptak® rp. Codus.

3aBppmiBa BU® ,I'eopru Jumutpos® npe3 1984 roxa. cbc crnenuanHocT
,» | PEHBOP MO CIIOPTHA TMMHACTUKA ‘, MATUCTBHP.

IIpe3 2004 ron. ychmemHo 3aldTaBa AMCEPTALMOHEH TPyA Ha Tema:
,, M3cnedsane buomexanuunume xapakxmepucmuku Ha 0sucamenHume Oeticmeus
U YCHB8bPUIEHCMBAHE HA 00YUeHUemOo No SUMHACMUKA *,

B nepuona 1986 — no 1990 roa. ¢ KOHKypC MOCThIBA KaTo ,,aCUCTEHT " B
HCA ,Bacun JleBcku* kpM karenpa , ] umuactuka®. IIpoBexna ,,IpaKTUKO —
METOAWYHU " 3aHMMAaHUS 10 TMMHACTHUKA CbC CTYIEHTH OT ,,[pEHBOPCKH M
,» Y UHTEIICKU* (paKynTeT.

[Tpe3 1990 — no 1994 roxa. pabotu Kato ,,CTApIIM ACUCTEHT KbM KaTeapa
1 ”MHacTuka“ Ha HCA ,,Bacun JleBcku®. [IpoBexa ,,IpaKTUKO — METOJIUYHU
3aHUMaHHS 10 TUMHACTHKA CbC CTYJIEHTH OT ,,IpEHbOPCKHU, U ,,YUUTEICKHU
daxkynret, kakTo 1 Kunesutepamnus — o011 Kypc U CIEIUATHOCT.

B nepuona ot 1994 — no 2008 rox. kaTo ,,rJ1aBEH aCHUCTEHT MPOBEXKIA
,»[IPAKTUKO — METOJAMYHHM 3aHUMaHHsI [0 THUMHACTUKa CBbC CTYJIEHTH OT
,» I peHbOPCKU ¥ ,,YuuTencku* dakynreT, kakto U Kunesurepanus — o011 Kypc
Y CIIEIIUATHOCT.



Ot 2008 rox. 10 HACTOSIIMAT MOMEHT 3ae€Ma akKaJeMHUYHATa JIIBKHOCT
»JlOIIEHT ¥ TIpernojiaBa KbM karteapa ,,Il umHactuka* Ha HCA ,,Bacuin JleBcku®.

Ilpeocmasenuam 3a  peueHzupamne oucepmayuoHeH mpyo
wbuomexanuunu modenu mna 0Oe3onopuama paza Ha UMHACMUYECKU
YRPAXHCHEHUA C KOMOUHUPAHE HA POMAUUOHHU 08UMCEHUA € HATIMCaH B 00eM
or 302 KOMMOIOTHPHU CTpaHulM. Tol BKIOYBAa 3 (TpHU) B3aUMOCBBP3aHU
paznena:

1. Jlumepamypen 0630p, otpazexn Ha 100 KOMIIOTHPHU CTPAHUIIH;

2. Ilen, 3a0auu, opzanuzayus u memoou Ha U3C1€08aHemMo, TOMECTEH Ha

32 KOMIIOTBPHH CTPAHHUIIY;

3. Pesynmamu u ananu3, Hanvcad Ha 143 KOMITIOTHPHU CTPAHUIIH.

JIureparypaute n3rounnnu, kouto nou. Mnumsa Krouykos, n1-p € uznonassan
IpU pa3pabOTBAHETO HA TUCEPTALMOHHUST CU TPYA, BKIIOUBAT 00110 237 Opost, OT
KouTo 75 Ha kupwmna u 162 nwa natununa. To3u pasngen e momectedH Ha 21
CTpaHUIH.

OcBeH TOBa IUCEPTALIMOHHUAT TPY JAOIIBIHUTEIHO BKIIIOUBA, B Kpasi CH, 7
(cenem) mpuiioKeHUs, oTpa3zeHu Ha 10 cTpanunu. B mpuioxeHusiTa ca moMeCTeH!
rojsiM Opoil OHarjJeIUTEeTHU MaTepUald, KOWTO JOMPHUHACIT 3a J100pOTO
oopMsHE Ha HAY4YHUS TPYI.

Jou. Nnus {umutpoB KrouykoB 1-p € mpeacTaBuil MOAPOOEH CIUCHK Ha
myOJIMKaIMUTE, CBbP3aHU C YYACTUETO MY B O0OSIBEHHsI KOHKYPC 3a IPHUI00MBaHE
Ha HayyHaTra CTeneH ,,Jlokrop Ha Haykure“. /[oOpo eneuamnenue npasu
Memoouueckama nocied08ameaHocm U YyeieHaco4eHocm npu papabdomeanemo
u ompasaeanemo Ha omoenHume nyoauxayuu. IIpUnoXKeH € MPOTOKOI OT
BBTPEIIHO OOCHXKJAaHE HAa JUCEPTALMOHHUS TPYH, CIHUCHK Ha IUTUPAHUATA,
CIpaBKa 3a MyOJMKYBaHU TPYJIOBE, KaKTO M TaKaBa 3a HAyKOMETPUUYHHUTE
MOKa3aTeu.

Jumepamypnusam 0030p, KOWTO MO CBIIECTBO € ITbPBUAT pa3jesl Ha
JTUCEPTALMOHHUAT TpyH, € oTpa3eH Ha 100 KOMOIOTBpPHHU CTpaHHIU. ABTOPHT
pasriexaa mpoOiemMu CBbp3aHM ¢ TeMaThkaTa Ha gucepranusTa. [Ipoyudena e
CIIOpTHaTa TEXHHMKA, TMpUJIaraHa NpU HU3IMBIHEHUE Ha YIPAXKHEHHUS C
KOMOWHUpaHe Ha porauuu B Oe3omopHarta (aza. CroXHOCTTa Ha TO3M THII
JIBUKEHUSI U3UCKBA ,,8UCOKA CMENeH HA 08UcAmelHa OpeaHu3ayus u NpeyusHo
ynpasieHue Ha OB8UNCEHUEemO 3a YCNeUWHOMO USNbIAHEHUEe HA YRPAXCHEHUSMA C
nosuwena mpyonocm ‘. B tazu Bpb3ka gou. Unusa Kiouykos, n-p € npoyuuin u
UTUPAJI MHEHUETO HA MHOTO OBJITapCKH U UyKAeCTpaHHU crnenuanuctu. Hapen
C JIpyTUTE CTAHOBWINA, MIPaBU BIIeUaTIEHHE OOOOIIEHOTO MHEHHE Ha peaulia
aBTOPH, ,, Ue 3a8bPMAHEMO HA MALOMO OKOJO HAOIbHCHAMA MY OC Ce U38bPUIBA
NPeouUMHO ¢ Nped8apumenHo cb30a8aHe Ha 8bPMeNUBo 08UdCEHUE OUle 8 ONOPHO
noJodcerue, npeou mo 0a ce e Omoeauno om ypeoa .

Bb3 ocHOBa Ha HampaBEHUAT aHAJIW3 HA 3HAYUTEJICH OpoW JTUTEpaTypHU
M3TOYHMIIM U U3cieBaHusl Ha aBTopu 1ol. Mnus KrouykoB, n-p ¢popmynupa
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Xunome3ama Ha CBOCTO W3CIEIBaHE: , /[onyckame, ue Mmodxce Oa Ovoam
pazpabomeHnu HAOEHCOHU Memooudecku 0O0CHOBAHU, MEXHUYECKU PAYUOHATHU
Mooenu Ha bezonoprHama (paza 3a OCHOBHU SUMHACMUYECKU YIPANCHEHUS C
Komounupane na pomayuu. Cuyumame, ue cv30A8aHeMoO U NPEOCMABIHEMO Ha
EeMAIOHHU USNBIHEeHUs HA PA3IUYHU Munoge O08ucameiHo noseodeHue ca
npeonocmaska KaKkmo 3a NOSUMABaHe Ha eexmusHOCmma npu uzepaxcoane Ha
BUCOKO MEXHUYECKO MAUCMOPCME0, MAKd U 3a 0002amseéane Ha meopemuynume
NO3HAHUSL HA CNOPMHUMEe Nedazosu *.

Bropusit pa3nea BximouBa: [len, 3adauu, opeanuzayus u mMemoou Ha
U3C1e08anemo.

Ilenma Ha uzcnreosarnemo € MOcOYeHa KPATKO U 1aBa KOHKPETHA MIPEICTaBa
3a TOBA, KOETO MPEJCTOH MPH pa3padOTBAHETO HA TUCEPTAIMOHHUST TPYI: ,,/la
O0voam ycmanoseHu pauuoOHAIHU O08U2AMETHU O0CUCMEUs, KOUmMO mMo2am 0a
0voam 000cobeHu Kamo MOOEIHU U3NBIHEHUA HA 2UMHACMUYECKU
VAPAX’CHEHUA C KOMOUHUPAHEe HA POMAayuu, Kamo nPpuilazanume 06U2ameHu
cmpamezuu 0ONycKam JecCHOOOCHbNEH NpPexo0 KbM NO-6UCOKUME HUGA HA
CNLOMCHOCM HA YRpaxy@cHeHuama*

3a peanusupaHe Ha mnoctaBeHara 1en jgou. WMnus KroodykoB, 1-p cu e
MOCTAaBMJI 3a pazpeiiaBaHe 6 (1ecT) ocCHOBHU 3anauu. CuyutaM, 4e MOCOYCHUTE
3a/1auu ca nMpodeCUOHATHO U KOMIETEHTHO (GOPMYIHPAHU U PEATHO HACOYBAT
aBTOpa KbM HETOBAaTa HAYYHO-M3CJICI0BATEICKA M MPAKTUKO-TIPUIIOKHA ICHHOCT.
Tesn 3amaun HamMBIHO OTroBapsST Ha TIOCTaBEeHaTa OCHOBHA I Ha
TUCEPTANMOHHUAT TPYIL.

Opeanuzayusma Ha uzcieosaremo JaBa MpeEACTaBa 3a BPEMEBUS TIEPHOT,
npe3 KOUTOo To € ochiecTBeHO. [locoyenu ca 2 (1Ba) OCHOBHM eTamna:

[TepBu eTan — 2012 — 2018-ta ronuHa;

Bropu eranm — 2018 — 2020-Ta roauHa.

ABTOPBT MOJPOOHO ¥ KOHKPETHO € OMKCANl KAKBO € U3BBPIIECHO MPE3 TE3U
JIBa B3aUMOCBBP3aHU €TalM OT MIPOBEICHOTO U3CJIECIBAHE.

Obexma na uzcneoganemo ¢ GOPMYIHPAH KPAaTKO U SICHO: BHUMaHuUETO €
HACOUYCHO KBbM Wu3cienBaHe Ha ,, OCHOBHU SUMHACMUYECKU YNPANCHEHUSI C
KOMOUHUpaHe HA POMAYUOHHU 08UdCeHUs 8 bezonopHama gaza .

Ilpeomemvm na uscredsanemo € (POKycHUpaH KOHKPETHO KbM
Seueamennu Oelicmeust u 0gueamennu cmpamezuu, KOUmo ce npuiazam 3d
UHUYUUpAHe U 3d CHUpaHe HA PoOMAyusima OKOJIO HAOTbICHAMA OC 8
bezonopuama ¢aza u OuOMexaHuuHume XapaKmepucmuku, o00yciasauu
osudicenuemo 8 bezonoprnama ¢haza .

Memooume, KOUTO aBTOpa € W3MOJ3BAI 10 BpeMe Ha HW3CIEABAHETO ca
CIICTHHTE:

- [lpeeneo, ananuz u 060OWeHUe HA CREYUATUIUPAHU JTUMEPAMYPHU

UBMOYHUYU,
- Buoeownabarwoenue,
- Mamemamuuno mooenupare;



- Yucnenu excnepumenmu,

- buomexanuuen ananus.

Cunram, 4Ye Taka TIOCOUYCHHTE M H3II0J3BAaHM METOAM Ca BHUCOKO-
uHGOpPMATUBHM M HAa TPAKTUKa ca CIOMOTHAIM, KaKTO B IIpolieca Ha
U3CIIEIBAHETO, TAKA U 3a aHAJM3UPAHETO HA MOJYYEHUTE OT HETO PE3YNTATH.

B t03u paznen gou. Mius KrouykoB, A-p W3uepnaTeaHO € MOCOYMI IO
KaKbB HAUMH Ca U3MOI3BAHHU U30paHUTE OT HErO METO/IM 3a JIa IPOTeYe YCIEITHO
M3CJIEI0BATENCKATA JEUHOCT.

B Tpemama uacm ot nuceprtaunoHHUAT Tpya nou. Mnus Krouykos, n-p €
aHAJIU3Upall pe3yJATaTUTE OT MPOBEIEHOTO H3cienBaHe. OCBEH HAlpaBEeHUST
noipo0OeH aHaIu3, TO3M pas3zel, € U 00raTo OHarjeAeH ¢ ToIsIM Opoil purypu u
MOCJIEOBATEIHOCT HAa U300paKEeHUsI, KOETO JaBa JOMBIHUTETHA (DaKTOIOTHYHA
IpeAcTaBa 3a KayeCTBOTO HAa INPOBEICHUAT HAaydeH eKclepuMeHT. Ype3
nomMecteHuTe (GUrypu ce a00MBa peanHa IpelcTaBa 3a OpHEHTAlMATa |
KOH(MUTypanusITa Ha TAJIOTO, KAKTO U 3a JBM)KCHHETO HA OTAEITHUTE CEIrMEHTH,
U3BBPIICHU B KpaThbk nHTEpBa oT 0,1 cekyHau.

JloOpo BreuatsieHUe MpaBu, Y€ BCsIKa eaHa (Urypa Wik MOpeauiia ot
burypu ca aHaJIM3UPAHU B TMOCIEJOBATEIHOCTTA HA U3BBPIICHUTE POTAIMOHHU
IBIKEHUS. B cpaBHUTENEH IUIAH Ca aHAJIU3UPAHU JICHCTBUATA 32 MHUIIMUPAHE
Ha POTalMs OKOJO HAIBKHATA OC MPU PAa3IUYHUTE BAPUAHTH HA U3IIBIHEHUE.
ABTOPBT MIOCOYBA, YE CE YCTAHOBSIBAT U3KIIIOUUTEIIHO €THOTUITHUA IEUCTBUS NPU
pa3IMYHUTE POTAUMOHHU JBUKEHHUSA. 3a OTOENA3BaHE €, Y€ KaTo IS0
JBWKEHUSATA HA PBLETE U TOpCa MPH YCIOXKHIBAaHE HAa YIPaXKHEHUETO ca C IO0-
roJisiM AUana3oH U CKOPOCT Ha M3IIbIHEHHE. Y CTAaHOBSABA CE€ CUJIHA JBYCTpPAaHHA
3aBUCUMOCT MEX]y IBM)KEHUETO Ha PBLETE U TOPCA U HAUTBKHOTO POTALIMOHHO
JBIKEHUE. ABTOPBHT 00001aBa, 4ye MPU YIPAXKHEHUATA, OT MPOYUYEHUST BUI,
CBILIECTBYBA BHCOKAa CTENEH HA CXOJCTBO MEXIY OTHOCHUTEIHUTE ABUKECHUS,
KOETO € Jo0pa MpenocTaBKa 3a YCIENIHOTO YCBOSIBAHE HA MO-CJIOKHU BapHAHTH
Ha U3ITBJIHEHUE, ClIe]] KaTo ObJIe OBJIAJISH MPEAX0KAAIIUAT TO MO-JIeK HAYHH.

Hampagen e 3a1b1004eH OMOMeXaHWYeH aHAJIU3 Ha Pa3IMYHUATE BapUAHTU
TUMHACTHYECKUA MPECKOIM U OTCKOIM. Mexy TAX ca U pa3IMuyHUTE BUIOBE U
OTCKOLIM OT XaJIKK Ha MOMYJISIPHUTE BUAOBE THII ,, [[ykaxapa . IIpy TO3U OTCKOK
JOJIHUTE KpallHULK Ca CBUTH, KOETO € IOKa3aTell 3a W3BECTHA pa3liuKa MHpH
MHEPIMOHHUTE MOMEHTH Ha TSJIOTO B CPABHEHHE C OTCKOIIUTE C 0OTErHATO TSUIO.
ABTOpPBT MPAaBU 3aKIKOYEHUE, YE ,, OMCKOYUME USNBIHEHU CbC CBUMU KPAKa ce
HYHCOAsIm Om NO-MAbK HaAYaleH pOmayuoHen NOMeHYuaa 3a npegvopmaHuiama,
HO U3UCKBAM Cb30A6aHe HA NO-20JISIM 8bPMENIUE UMNYIC OKOJI0 HAONBbICHAMA OC,
nopaou no-20aemusi UHepyuoHeH MOMeHm CApsIMO masu oc “.

[IpencraBeHusT 3a pelieH3us aBTopedepar € HamucaH B paMmkute Ha 50
MaIlIMHOMUCHU CTpaHuIu. [lo chllecTBO, B TO3W CU BHJ, TON MpeEaCTaBisBa
CUHTE3UpAaHO Komue Ha jJuceprauuoHHus t1pyn. Odopmen e crnopen
HEOOXOoAMMHUTE M3UCKBaHUSA. B KkpasT My ca MOCOYe€HU MPUHOCHUTE MOMEHTH,
M3BOAUTE U MPENOPHKUTE, KOUTO € HAIIPABUII aBTOPA.



Ot npeacTaBeHUTE MaTEpUANIM 3a PElieH3UpaHe, CTaBa sICHO, ue nol. Mnus
KrouykoB, n-p e HampaBun 4 (4eTupH) MyOJHMKalMU, KOUTO Ca CBBP3aHHU C
aycepTalMoHHUAT TpyA. Te ca mybnukyBanu B nepuojaa 2006 — 2008-ma roguHa.
Tpu oT Te3u myOIuKalKK ca HaMCAHU CAMOCTOSITEIIHO U €IHA — B ChaBTOPCTBO.

bescropun ca HayyHUTE MPUHOCH TIPOU3IIE3NH OT pPa3pabOTECHUAT
JTUCEPTALIMOHEH TPy, KOUTO MPAKO KOPECHOHIUpPAT U C HANPABEHUTE M3BOJIU.
[locoueHnTe Hay4HO — NPHJIOKHHU NMPUHOCH KOPEKTHO OTpa3siBaT JIMHMITA Ha
MOCJIETIOBATETHOCTTa HA IJIOCTHAaTa MPENoAaBaTe]ICKa H  CIHOPTHO —
nefarornuecka fernHoct Ha gou. Mnus Jumutpos Krouykos n-p. Llle akuentupam
BBPXY HSIKOH OT TAX:

- Pazpaboren e maremaTHuyecKkd MOJEN 3a KOMIIOTHPHU CHMYJIAllUU B
ycloBusiTa Ha 6€30MOPHO MOJ0XKeHHE. MOAENBT € JoKa3al CBOATa e(heKTHBHOCT
cien Kato € OWil IPWIOKEH NP M3CIEBaHE Ha PA3IMYHA TMMHACTUYECKU
yIpa>KHEHUS,

- Pa3paboreHu ca onTUMH3MpPAHU TEXHUYECKH PEILEHUs, NPU KOETO €
chb3AazieH (aioB apxuB Ha 51 ynpakHeHus U 47 eKCIepUMEHTAIHU JBUKECHHUS;

- 3a KOHTpOJIMpaHe Ha CHUMYJIALMUTE, MOBEJACHUETO Ha pa3pabOTEHUST
MOJIeN M U3UUCIISIBaHE Ha OMOMEXaHUYHUTE XapaKTEPUCTUKH € Ch3/1aJIeHa JIECHO-
NPUJIOKMMA U eUKacHa KOMIIIOTbpPHA Iporpama;

- Pa3paboTenn ca ABUraTeNHUW CTpAaTErMu 3a YJIECHEHUE, CBBP3aHH C
MOMEHTa Ha MPHU3EMABAHETO NPH YIPAKHEHHUS] ¢ KOMOMHHpPAHE Ha POTAIHH,
OCHUTypsIBalllM MO-TOJIIMa YCTOMYMBOCT M KOUTO CIOMaraTr 3a HaMajsiBaHE Ha
pHUCKa OT MOJy4YaBaHE HA TPABMH.

HambiiHO NOTMYHO B KpasAT HA IUCEPTALMOHHUAT TpyZX ca u3BeneHu 10
M3BOJA U 7 MIPETIOPBKH.

Hsikou mo-oTKposBallly c€ U3BOJU Ca CIECAHUTE:

- Pazpaborenara B wusumcnurenHa cpena ,,MATLAB® kommioThpHa
nporpama, 3a MpoBeKJaHe Ha YUCIICHH €KCIIEPUMEHTH, € y/I00Ha 3a U3I0JI3BaHe
U TPUJIIOKUMA 32 Ch3JaBaHE HAa HOBU YIPAXKHEHUs, U3MBIHSABAHU C JIETEHKHU
dbasu;

- YcTaHOBEHM ca HOBU U MOTBBPACHU U3BECTHHU (PaKTH, OTHACSIIH CE JI0
MOBEJIEHUETO Ha TsU10TO. M3sicHEeHN ca MexaHUYHUTE e(DEeKTH MPU IBHKEHUSATA HA
TUMHACTHKA 110 BpeMe Ha O6e3omopHata ¢asa;

- Wsrpagenu ca MOAENHU M3MBIHEHUS HA YIPaKHEHHS Ha pa3InyHU
TMMHACTUYECKH ypeaH, KOUTO JaBaT BB3MOXKHOCT YHPAKHEHHSATA Aa ObAaT
YCBOSIBAHU MO-OBP30 M TMO-JIECHO, Ha 0Oa3aTa Ha MOJOXKUTEIHHUS MPEHOC Ha
Pa3IMYHU IBUTATEITHUTE YMEHMUS;

- Ilpu mHMUMUpaHe HA pOTaLUs OKOJO HAJIhKHATA OC, IO BpeME Ha
Oe3omnopHata (aza, ca HaJIMYHM TO-A00pPU YCJIOBHUS 3a OCBIIECTBSIBAHE Ha
KOHTPOJI Ha JABMKEHUETO U Bb3MOKHOCT 3a MO-T0JIsIMa bIiIoBa CKOPOCT;



- Haili-ronsm poranmuoHeH TOTEHIMAN, HAa JIBOWHHUTE OOTETHATH
IpPEeBBbPTAHUSI, C€ YCTAHOBSABA IPHU YIIPAXKHEHUATA HA 3eMHa ruMHacTuka — 1.85, a
Hali-MaJIbK — IIPU yIpaKHEHUATA Ha Xainku 1.42.

HamnpaBenure npenopbku 3By4aT YOSTUTEIHO U CIIOPE]l MEH T€ e OblaT
OT 110JI3a 3a CIIEUAIUCTUTE paboTel | B 00J1acTTa HA TMMHACTUKATa. Bb3 ocHOBa
Ha MOJy4YeHUTE OOCKTUBHU PE3YyJITaTH OT pa3pabOTEHUAT AUCEPTALIMOHEH TPy U
OT MO3ULHUATA HA CBOSAT JBITOTOJMIIEH MOJOKUTEIEH CIIOPTHO-NEAATOTUYECKH
onut, aou. Nins KrodykoB, A-p KOMIIETEHTHO € HACOYMJI CBOMTE MPENOpPbKH. B
CUHTE3HMpaH BU/J II€ OTKPOS HAKOU OT THX:

- B moaroroBkara ga ce oOpbIia BHUMaHUE Ha 0A30BUTE yMPaKHEHUS.
Karo opuenTHp 3a no-roisiMma epeKTUBHOCT MOTaT Ja MOCIYKaT pa3pabOTEeHUTE
MOJICJTHU U3IbJIHEHUS;

- Ilpm pa3ydyaBaHe Ha YIpaXHEHUATa C KOMOMHUpAHU pPOTALUHU
NEUCTBUATA 32 MHULIMMPAHE HA POTALMs OKOJIO HAJUTbKHATA OC J]a CE U3BBPILBAT
o BpeMe Ha Oe3zomopHaTa ¢aza. B mocnencTsue na ce cienBaT mpejiaraHuTe
MOJEJIHYU JABUTATEIHU IPOTrPaMH 3a MO-CJIIOKHUTE BapUAHTU HA YIPAKHEHUETO;

- B paznuunuTe eranu Ha 00y4EHHUETO J]a C€ YChBBPIICHCTBA TEXHUKATA
Ha MHULIMUPAHE Ha HA/ITHKHA poTalys B 0e30mopHara ¢asa, KaTo ce mpujiara mpu
YIPaXXHEHUS C Pa3IMuHa TPYAHOCT Ha U3ITBJIHEHHUE;

- Ha 3eMHa ruMHacTHKa ce npenopb4Ba NPUIAraHeTo Ha T. HAp. ,,0NOPHA
mexnuxa'* TPy U3I'bIHEHUETO HA €AMHUYHHA OOTETHATH MPEBBPTAHUS C POTALIS
OKOJIO HaJIIbXKHATa Ooc no-rojsma ot 360 rpagyca;

- 3a/1ace ocUTypH IPaBUIIHO U YCHEIIHO NpU3eMsiBaHe, 0e3 Ja uMa puck
OT KOHTY3HMH, C€ MpenophbyBa Ja Ce Mpujarat pa3padOTEHUTE JBUTATEITHU
CTpaTeruu 3a MPU3EMSBAHUS 110 HAYUHUTE ,,C MUl KbM n00a*, a Taka ChIIO U C
L, Jiuye kom nooa “.

Jou. Unus Krouykos, n-p € uutupan oOmo 11 mbTv B HAYYHU CTaTUH U
MoHorpacduu. Herosu tpynose ca nutupanu S mbTH B MoHOTpadun. OCBEH TOBA,
6 IbTH € LUUTUPaH B HepedepupaHU CIHMCAHUSA C HAyYyHO peleH3upaHe. Te3u
JAHHU TIOKa3BaT, Y€ KaHAWJATa  HAJBUIIAaBA MUHHUMAJIHUTE HAIMOHAIHH
M3HMCKBaHHUS 110 IOCOYEHUTE MOKa3aTelu.

AHanu3upaik MoapoOHO, HAJIMYHATA JOKYMEHTAIMsS 3a M3TOTBSHE Ha
pEeLEH3Hs 110 KOHKYpCa CYMTaM, Y€ Ca CIIa3€HU KOJIMYECTBEHUTE U KA4YE€CTBEHU
MOKa3aTesld, KaKTO U HEOOXOJMMUTE KPUTEPUM 3a NMPHUI0O0MBaHE HA HaydHaTa
CTEIIEH ,,JIOKTOp Ha HAyKUTE .

bux uckan ga mocoya, ye MarepuajuTe MPEACTABEHU 3a PELEH3Us, B
00SBEHUSAT KOHKYPC, 3a TPUI00MBaHE HA HAyYyHAaTa CTEMeEH ,,JIoKTop Ha HAyKuTE”,
ca opopMeHHu criope]] U3UCKBAHUATA U MOAUYEPTABAM M3KIIOUUTEIHO MPELU3HO,
KOETO YJIECHU MOsITa paboTara Mpu aHAIU3UPAHETO HM.

[IpencraBenuTe OT KaHIWJaTa JAHHU 3a HAYKOMETPHYHATA CIIPaBKa ca
MOAXOJISAIIO CHCTEMATHU3MPAHM IO KOHKpPETHHTE mokazatenu. IloapoGHo u
KOPEKTHO, € OTpa3eHa M ONWCaHa HayyHaTa MPOAYKIUsA, BKJIIOYBAIlla



HEOOXOAMMUTE, CHOpEe]] HAMOHATHUTE W3WCKBAHUS, CTATUU W ITyOJIMKAIUH,
KaKTO M OMPENICIICHHUAT 32 TOBA TOYKOB aKTHB.

B 3akmouenue me otOeneka, 4e 3armo3HaBallKM C€ C MPEJICTaBEHUSAT 3a
pEICH3UpaHe NUCEPTAUOHCH TPYA, CBBP3aHHUTE C HETO WU3BOJH, MPETOPHKU U
HayYHU TPUHOCHU, HE YCTAHOBUX HAIMYMETO Ha IUIarHaTCTBaHE, KAaKTO U
HETPaBOMEPHO M3IOJI3BaHE Ha HAyYHH MaTepHalid OT CTpaHa Ha KaHAWJaTa 3a
npuaoOrBaHe Ha HAyYHATa CTENeH ,,JlokTop Ha HayKkuTe.

[To3BomsiBaM cH Ja Hampassl €IHA nNpenopbka Ha aoi. Krouykos, n-p. Ha
bazama Ha uzyepnamenHuam, Kamo ooem u cbOvpIHcarue, OUCEPMayuoHer mpyo
U ROJIyYeHUume Om He20 U3800U U NPEenopbKU 0d N0020M8EU U U30ade CUHME3UPaAHO
MemoouyHo nocobue, Koemo uje OvOe om 20JAMA NOA3A 34 CMYOeHmU,
cnopmyeawu u CnopmHu nedazosu!

Bb3 ocHOBa Ha 3amo3HaBaHETO MU M PEICH3WpAHE Ha TMPEICTABCHUST
nucepranuoHeH Tpya, Ha Mnus JlumutpoB KrouykoB, JI-p KaKTO U CBBP3aHUTE C
HEro W3BOJIM, MPEMOPBKH M HAayYHU MPUHOCH, HAMHpaM 3a OCHOBATEIIHO U C
nbIHA yOEIEeHOCT, Jla Mpeajioka Ha YBaKaeMOTO HAYYHO XKYpH, Ja HPHUCHIH
Hay4HaTa CTENeH ,,JJoKTop Ha HaykuTe® B mpodecrnoHaIHO HampaBieHue 7.6.
Cnopr.
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REVIEW

according to order ZP-1358/25. 10. 2021.

Pursuant to Art. 4, para. 2 of the Law for development of the academic staff in
the Republic of Bulgaria (ZRASR), art. 40 of PPZRASRB, art. 27 of the
Regulations for obtaining the scientific degree "Doctor of Science" and holding
academic positions in NSA "Vasil Levski" and in accordance with a decision of
the Faculty Council of the Faculty of Public Health, Health Care and Tourism,
under Protocol Ne 9 of 22. 10. 2021 year
Conducting a procedure for public defense of a dissertation on the topic:
"Biomechanical models of the unsupported phase of gymnastic exercises
with a combination of rotational movements",
for obtaining the degree of "Doctor of Science" in professional field 7.6. Sports.

With candidate: Assoc. Prof. lliya Dimitrov Kyuchukov, Ph.D.
Reviewer: Prof. Kiril Aladjov, Doctor of Science

Assoc. Prof. lliya Dimitrov Kyuchukov, PhD, was born on July 12, 1960 in
the town of Pazardzhik. He completed his secondary education in 1978 at the
Central Sports School "Olympic Hopes" in Sofia.

He completed his military service in 1978-1980 at the School of High
Sportsmanship at the Levski Spartak Sports Complex in Sofia.

He graduated from VIF "Georgi Dimitrov" in 1984 with a degree in
"Gymnastics Coach", Master.

In 2004 he successfully defended his dissertation on the topic: "Study of
the biomechanical characteristics of motor actions and improvement of
gymnastics training."

In the period 1986 - until 1990 with a competition he entered as an
"assistant” in the NSA "Vasil Levski" at the Department of Gymnastics. Conducts
"practical - methodical" gymnastics classes with students from the "Coaching"
and "Teacher" faculties.

In 1990 - until 1994 he worked as a "'senior assistant” at the Department of
Gymnastics of the NSA "Vasil Levski". Conducts "practical - methodical"
gymnastics classes with students from the "Coaching" and "Teacher" Faculty, as
well as Kinesitherapy - general course and specialty.

In the period from 1994 to 2008 as a "chief assistant™ conducted "practical
- methodical" classes in gymnastics with students from the "Coaching" and
"Teacher" Faculty, as well as Kinesitherapy - general course and specialty.

From 2008 to the present he holds the academic position of "Associate
Professor” and teaches at the Department of Gymnastics of NSA "Vasil Levski".



The dissertation "Biomechanical models of the supportless phase of
gymnastic exercises with a combination of rotational movements" presented
for review has been written in a volume of 302 computer pages. It includes 3
(three) interrelated sections:

1. Literature review, reflected on 100 computer pages;

2. Purpose, tasks, organization and methods of the research, placed on 32
computer pages;

3. Results and analysis written on 143 computer pages.

The literary sources that Assoc. Prof. lliya Kyuchukov, PhD, used in the
development of his dissertation include a total of 237 copies, of which 75 in
Cyrillic and 162 in Latin. This section is 21 pages long.

In addition, the dissertation additionally includes, at the end, 7 (seven)
applications, reflected on 10 pages. The appendices contain a large number of
illustrative materials that contribute to the good design of scientific work.

Assoc. Prof. Illiya Dimitrov Kyuchukov, PhD, presented a detailed list of
publications related to his participation in the announced competition for the
degree of "Doctor of Science". The methodological consistency and
purposefulness in the development and reflection of the individual publications
make a good impression. Attached is a protocol from the internal discussion of
the dissertation, a list of citations, a reference to published papers, as well as one
for scientometric indicators.

The literature review, which is essentially the first section of the
dissertation, is reflected on 100 computer pages. The author discusses problems
related to the topic of the dissertation. The sports technique applied when
performing exercises with a combination of rotations in the unsupported phase
has been studied. The complexity of this type of movement requires "a high
degree of motor organization and precise movement management for the
successful performance of exercises with increased difficulty.” In this regard,
Assoc. Prof. lliya Kyuchukov, PhD has studied and cited the opinion of many
Bulgarian and foreign experts. Among other opinions, the generalized opinion of
a number of authors is noteworthy, "that the rotation of the body around its
longitudinal axis is carried out mainly by creating a rotational movement in the
support position before it is detached from the device."

Based on the analysis of a significant number of literature sources and
research by Assoc. Prof. lliya Kyuchukov, Dr. formulated the hypothesis of his
research: by combining rotations. We believe that the creation and presentation of
reference performances of different types of motor behavior are a prerequisite for
increasing efficiency in building high technical skills and enriching the theoretical
knowledge of sports educators.

The second section includes: Purpose, tasks, organization and methods of
the research.



The aim of the research is briefly stated and gives a concrete idea of what
Is to be done in the development of the dissertation: an easily accessible transition
to higher levels of exercise complexity .

In order to achieve the set goal, Assoc. Prof. Iliya Kyuchukov, Dr. has set
6 (six) main tasks to solve. | believe that these tasks are professionally and
competently formulated and really direct the author to his research and practical
activities. These tasks fully correspond to the main goal of the dissertation.

The organization of the study gives an idea of the time period during which
it was carried out. There are 2 (two) main stages:

e First stage - 2012 - 2018;
e Second stage - 2018 - 2020.

The author described in detail and specifically what was done during these
two interrelated stages of the study.

The object of the study is formulated concisely and clearly: The focus is on
the study of "Basic gymnastic exercises with a combination of rotational
movements in the supportless phase."

The subject of the study is focused specifically on "Motor actions and motor
strategies used to initiate and stop the rotation around the longitudinal axis in the
supportless phase and the biomechanical characteristics that determine the
movement in the supportless phase."

The methods used by the author during the research are the following:

- Review, analysis and summary of specialized literature sources;

- Video surveillance;

- Mathematical modeling;

- Numerical experiments;

- Biomechanical analysis.

| believe that the methods mentioned and used in this way are highly
informative and in practice have helped both in the research process and in the
analysis of the results obtained.

In this section, Assoc. Prof. Iliya Kyuchukov, PhD, has comprehensively
indicated how the methods chosen by him were used to successfully conduct
research.

In the third part of the dissertation, Assoc. Prof. lliya Kyuchukov, PhD,
analyzed the results of the study. In addition to the detailed analysis, this section
is richly illustrated with a large number of figures and a sequence of images,
which gives an additional factual idea of the quality of the scientific experiment.
The placed figures give a real idea of the orientation and configuration of the
body, as well as the movement of the individual segments, performed in a short
interval of 0.1 seconds.

It is good to note that each figure or series of figures is analyzed in the
sequence of rotational movements. Comparatively, the actions for initiating
rotation around the longitudinal axis in the different embodiments are analyzed.
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The author points out that extremely uniform actions are found in the different
rotational movements. It should be noted that in general the movements of the
arms and torso when complicating the exercise have a greater range and speed of
execution. A strong two-way relationship is established between the movement
of the arms and torso and the longitudinal rotational movement. The author
summarizes that in the exercises of the studied type, there is a high degree of
similarity between the relative movements, which is a good prerequisite for the
successful mastery of more complex performance options, once mastered the
previous easier way.

An in-depth biomechanical analysis of the various variants of gymnastic
jumps and rebounds has been made. Among them are the various types and
bounces from rings of the popular Tsukahara species. In this bounce, the lower
limbs are bent, which is an indication of a certain difference in the inertial
moments of the body compared to the bounces with a stretched body. The author
concludes that "bounces with bent legs need less initial rotational potential for
rollovers, but require a greater rotational momentum around the longitudinal axis,
due to the greater moment of inertia relative to this axis."

The abstract submitted for review is written within 50 typewritten pages. In
essence, in this form, it is a synthesized copy of the dissertation. It is shaped
according to the necessary requirements. At the end are the contributions,
conclusions and recommendations made by the author.

From the presented materials for review, it is clear that Assoc. Prof. lliya
Kyuchukov, PhD has made 4 (four) publications related to the dissertation. They
were published in the period 2006-2008. Three of these publications were written
independently and one in co-authorship.

The scientific contributions arising from the developed dissertation are
indisputable, which directly correspond to the conclusions made. The indicated
scientific-applied contributions correctly reflect the line of the sequence of the
overall teaching and sports-pedagogical activity of Assoc. Prof. lliya Dimitrov
Kyuchukov, Ph.D. I will focus on some of them:

- A mathematical model for computer simulations in the conditions of
unsupported position has been developed. The model has proven its effectiveness
after being applied to the study of various gymnastic exercises;

- Optimized technical solutions have been developed, creating a file archive
of 51 exercises and 47 experimental movements;

- An easy-to-apply and efficient computer program has been created to
control the simulations, the behavior of the developed model and the calculation
of the biomechanical characteristics;

- Development strategies have been developed to facilitate landing at
rotational exercises that provide greater resilience and help reduce the risk of
injury.
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Quite logically, at the end of the dissertation 10 conclusions and 7
recommendations were made.

Some of the more prominent conclusions are the following:

- The computer program developed in the MATLAB computing
environment for conducting numerical experiments is convenient to use and
applicable for creating new exercises performed with flight phases;

- New and confirmed known facts concerning the behavior of the body have
been established. The mechanical effects of gymnastic movements during the
non-support phase have been clarified;

- Model performances of exercises on various gymnastic devices have been
built, which allow the exercises to be mastered faster and easier, based on the
positive transfer of various motor skills;

- When initiating rotation around the longitudinal axis, during the
unsupported phase, better conditions are available for traffic control and the
possibility of greater angular velocity;

- The greatest rotational potential of the double stretched turns is found in
the exercises of ground gymnastics - 1.85, and the smallest - in the exercises of
rings 1.42.

The recommendations made sound convincing and | think they will be
useful for specialists working in the field of gymnastics. Based on the obtained
objective results from the developed dissertation and from the position of his
many years of positive sports and pedagogical experience, Assoc. Prof. lliya
Kyuchukov, PhD competently directed his recommendations. In a synthesized
form I will highlight some of them:

- In preparation to pay attention to basic exercises. The developed model
Implementations can serve as a reference point for greater efficiency;

- When studying the exercises with combined rotations, the actions for
initiating rotation around the longitudinal axis should be performed during the
unsupported phase. Subsequently, follow the offered model motor programs for
the more complex variants of the exercise;

- In the different stages of the training to improve the technique of initiating
longitudinal rotation in the unsupported phase, applying it to exercises with
different difficulty of execution;

- In ground gymnastics it is recommended to apply the so-called "support
technique" when performing single tensioned rotations with rotation around the
longitudinal axis greater than 360 degrees;

- In order to ensure a correct and successful landing without the risk of
injury, it is recommended to apply the developed motor strategies for landings in
the "rear to floor" and also "face to floor".

Assoc. Prof. lliya Kyuchukov, PhD has been cited a total of 11 times in
scientific articles and monographs. His works have been cited 5 times in
monographs. In addition, it has been cited 6 times in unreferred scientific peer-
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reviewed journals. These data show that the applicant exceeds the minimum
national requirements for these indicators.

Analyzing in detail the available documentation for the preparation of a
review of the competition, | believe that the quantitative and qualitative indicators
have been met, as well as the necessary criteria for obtaining the degree of "Doctor
of Science".

| would like to point out that the materials submitted for review in the
announced competition for the degree of "Doctor of Science" are designed
according to the requirements and | emphasize very precisely, which facilitated
my work in analyzing them.

The data presented by the candidate for the scientometric reference are
appropriately systematized according to the specific indicators. In detail and
correctly, the scientific production is reflected and described, including the
necessary, according to the national requirements, articles and publications, as
well as the designated point asset.

In conclusion, | would like to note that getting acquainted with the
dissertation submitted for review, related conclusions, recommendations and
scientific contributions, I did not find plagiarism, as well as illegal use of scientific
materials by the candidate for the degree "Doctor of Science sciences"

I allow myself to make a recommendation to Assoc. Prof. Kyuchukov,
Ph.D. on the basis of the comprehensive, in terms of volume and content,
dissertation work and the conclusions and recommendations received from it, to
prepare and publish a synthesized methodological manual, which will be of great
benefit to students, sports and sports educators!

Based on my acquaintance and review of the presented dissertation, of Iliya
Dimitrov Kyuchukov, PhD and related conclusions, recommendations and
scientific contributions, | find it reasonable and with full conviction to propose to
the Honored Scientific Jury to award the scientific degree "Doctor of Science™ in
professional field 7.6. Sports.

December 20, 2021, Sofia

Prepared the review: ...........ccooiiiiiiiiiiii
Prof. Kiril Aladjov, Doctor of Science
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