CTAHOBHUIIE
oT joul. uHX. OrHsiH TUIIMHOB, TOKTOP

OtHocHO: kanauAarypa 3a npodecop Ha Mnusa Jumutpos Krouykos, i,
noueHT B Hanmonanna cioptHa akanemus, 7.6 Cnopm, cneunanHocT —

»,Cnopm* (CnopmHa eumHacmuka), kareapa ,,l umHacTuKa“

buorpadpuunu 1aHHM :

3aBppmimn € Buciie obOpazoBanue BbB BU®D “I'eoprum Jumutpos‘
(Hammmonanua cnoptHa akanemus ,,Bacun JleBcku*) — Codus, cnenuaiHocT —
TPEHBOP MO CIIOPTHA TUMHACTHKA. ACHUCTEHT € B KaTepa ,,I uMHacTuka” ot 1986
r. 10 1990 r. Crapmm acucteHt e B karempa ,,I umHactuka” ot 1990 r. 1o 1994 .

I'maBen acucrent ¢ ot 1994 r. no 2008. XabunutupaH € KaTo JOIEHT OT
2008 roa., mo "Teopus u MeToANKa Ha (PU3UYECKOTO BB3MHUTAHUE U CIIOPTHATA
TpeHUpOBKa (BKJI. MeEToJMKa Ha JeueOHaTa Gu3Kynrypa)'. 3amutuin e
nuceptanmsi Ha Tema "M3crnenBaHe OMOMEXaHWYHUTE XapaKTEPUCTHKU Ha
JIBUTATEJIHU ACUCTBUS U yChbBBPIICHCTBAHE HA OOYUYEHHUETO 110 TMMHACTHKA' ' TIPE3
2004 r. u e mpuaoOuI 00pa3oBaTesiHAa U HAyYHA CTETEH ,,JJokTop . Kannuaar e 3a
npodecop cbriaacHo o0sBeH KoHKypc B JIB Ne 94 ot 10.11.2023 rox., 3a 3aemaHe
Ha akaJeMUYHaTa JThXHOCT ,,ipoecop* B mpodeCuOHAIHO HanpaBjieHue 7.6
Cnopt, cneriranHoct Criopt (CriopTHa rMMHACTHKA), KbM KaT. “T'MMHacTHKA™.

YuyeOHa padora:

Karo npenogaBaren B Kar. ,,] *MHAcCTHKa ™ U3ITBIHIBA BH3JIOAKEHOTO MY T10
HOPMATHB Y4e€OHO HaTOBApBaHE U M3/1aBa CICTHUTE KHUTH U MOHOTpadusi:

[TyO6nukyBanu yHUBepcUTETCKH yueOHuIM oT Mnus Krouykos

1. CnoptHa 6uomexanuka — nox pea. Ha H. Xamxkues, I1. I'emmes, HCA

ITpec, bomun Uuc., Codus, ISBN 978-954—394-053-0, 2011 rox.
2. buomexanukarta B ruMHacTukara — KrouykoB, AHI0HOB, Xa/’KHEB,

HCA IIpec, Codus, ISBN 978-054-718-314-8, 2011 rox.



3. XabwmnuranmoHneH Tpya — Mmonorpadus, U. Kiouykos, ,,buomexannyna
CTpyKTypa Ha ruMHactrueckute ynpaxuenus, HCA-IIpec, Codus,
ISBN 978-954-718-726-9, 2023 rog.

TexHUYECKH YMEHUNA, KOMIIETEHIUN U HAYYHA AeHHOCT :

PaboTtara ¢ KOMITIOTpH, CbC ClIEHU(PUIHO 00OPYIBAHE U U3CIEAOBATEIICKA
amaparypa OCUTypsiBa Ha KaHJuAaTa HEOOXOJIUMHUTE YMEHHUsS, KOUTO BKIIOUBAT
npenevyaTHa MoAroTOBKa, EIEKTPOHHH TaOIHUIIM U CTATUCTUYECKH MAKETH.

KanaunatsT non3Ba aHIIUMWCKA U PYCKH €3UILIU.

OobsacTtu Ha npodecuoHAIEH MHTEpecC ca:

Pa3paboTBaHe Ha MareMaTHYECKH MOJEININ 32 KOMIIIOTbPHU CUMYJAlluu U
MIPOBEXK/IaHE HA YUCJIEHU EKCIIEpUMEHTH. PemraBaT ce OCHOBHHUTE 3aJaud OT
OnomMexaHuKaTa — MpaBa U 00paTHa, CbCTaBsIHE Ha MTudepeHIIMaTHl YPaBHEHUS B
n3uucnurenHara cpega Ha MATIIAB. 3a mnpencraBsHe Ha pe3yaTaTuTre €
pa3paboTeH MporpaMeH MOJIyJ 3a Busyaidusauus. Mojenute cbabpxar 16
CerMeHTa, 15 cTaBHM BPB3KH, 32 BBHTPEIIHM BHHIIHU CTETICHH Ha CBOOOJA B
MpoCTpaHCTBeHH 3D ABMIKEHUS.

Hayunoto ocurypsiBane B €IWTHHS CIOOPT € 1enra jga Objae
YCHhBBPILIEHCTBAHO OOYYEHHUETO [0 TMMHACTUKA 4Ype3 YCTAHOBSBAHETO Ha
3aKOHOMEpPHOCTH, KOWUTO  XapakKTepu3upaT JBUraTE€IHATE JCUCTBUSI U
ONTUMHU3UPAHE HAa KOHTPOJA HA HM3y4YaBAHUTE JEUCTBUS NPU U3IIBIHEHUE Ha
TMMHACTUYEeCKU ynpaxHeHusa. [Ipeamer Ha wu3cienBaHe ca OMOMEXaHWYHU
MOKa3aTelid KaTro: BBPTEIMBOTO JBHXKEHHE CHPSIMO IEHThpa Ha TEXKECTTa,
IPEMECTBAHETO M CKOPOCTTAa HA LEHTHhpPAa HAa TEXKECTTa, BIioBaTa CKOPOCT Ha
paanyc-BeKTOpa Ha IIEHThPA Ha TEXKECTTA, BbPTSIIUTE MOMEHTH B PAMEHHUTE U
B Ta300€pEHUTE CTaBU W JIp. 3a M3y4aBAaHETO HA JBUTATEIHATA aKTUBHOCT €
IPUIIOKEH METOJIBT HAa MATEMATHYECKOTO Moenpane. PaspaboTenu ca Moaenu
3a MPOBEXKTAHE Ha KOMITIOTBPHU CUMYJIAIUU C JIBE€ U TPHU CTETICHU HA CBOOOA.
[IpoBeneHn ca 4YKMCIIEHH E€KCIEPUMEHTH U € AHAIMW3UPAHO TOBEJACHHETO Ha

MOJCIUTC ITPHU OIIPEACIICHU ABHUIaTCIHN CUTYyalluu. Har[paBeH ¢ OmoMexaHH4eH
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aHaJIN3 Ha U3MBJIHSABAHUTE ABM)KCHUA. Y CTAHOBEHHU Ca PAIlMOHATHH TEXHUYECKH
pellIeHus, KOUTO HaMHUpaT MPHJIOKEHHE MPU KOHCTPYHUPAHETO Ha METOJIUKA 3a
cHelyalIu3upaHa JIBUraTesiHa oAroTOBKA.

B mpeacraBenara wmonorpadus ,.buomexannyHu 0coOEHOCTH Ha
TMMHACTUYECKUTE YNPAKHEHUA‘, BHUMAHHUETO € HACOYEHO KbM (pazoBaTa
CTPYKTypa U XapaKTepUCTHKa Ha JIBUraTeJIHAaTa IporpaMa Ha YNpaXHEHUATA.
W3sicHeHn ca MEXaHU3MHU 3a OCBIIECTBSIBAHETO Ha KOHTPOJ BBPXY OTICIHUTE
HOJNpPOrpaMu OT JBUTaTeNHATa CTPYKTypa Ha YIpakHeHusTa. JMHaMUYHUTE
TUMHACTUYECKH YNPAKHEHUA Ca TPEICTABEHM B MEXaHWYEH acIleKT Karo
oOpa3yBaHH OT MO-TIPOCTH CHCTABHH JIBWKEHHUS — OTHOCUTEIHH U MPEHOCHHU.
Pasrinenann u pa3dCHEHH ca OCHOBHM OWOMEXaHMYHM MPUHLMIA U
3aKOHOMEPHOCTH, BBPXY KOHTO C€ OCHOBaBAaT [BHTaTEIIHUTE MPOrpaMu Ha
yIpaXHEHUSITA, KOUTO CE€ M3IBJIHABAT KAaKTO B yCIOBHUSATA Ha Oe30MOpHU (a3u
(;terexxnu (a3m), Taka U B YCIOBHATA HA HAIMYME HA KOHTAaKT C ONOpa/Bpb3Ka.
AHanu3upaHu ca 0COOCHOCTH Ha MEKIYCEerMEHTHaTa JMHAMHMKA, MEXaHUYHUTE
edeKTu B pe3yaTaT Ha MPOsBSIBAHETO HAa TUIIMYHA 32 THMHACTUKATa JBUTraTeIHA
aKTUBHOCT U BH3MOKHOCTHUTE 32 YIPaBICHUE HA JIBIYKEHUETO MPU OMpeAeIICHU
JABUTATEIHU CUTyaluuu. V3sICHEHO € BJIMSHUETO Ha WHEPLUUOHHUTE CWIN TNPU
M3I'BJIHEHUETO HAa Pa3M4YHU ABMXKEHHUS U poJisiTa UM 3a (OopMHpaHETO Ha
KpalHUs MEXaHUYEH PEe3YJITar.

B ny6nukanus ,,JIBe cTpaTernu Ha OTHOCUTEIHUTE IBUKEHUS B JIETEKHATA
¢aza npu oTckouM Ha BUCHIIKA™ B Series on Biomechanics, 37(1), 74-80, ISSN
1313-2458 ca mpeacTaBeHU U aHAJIM3UPAHU JIBE Bb3MOXKHU CTpATEru Ha
M3IIBJIHEHNE Ha OTHOCUTEITHUTE JBM)KEHUS B JIETEXKHATa (a3zata 3a HHULIUUPAHE
Ha pOTalys OKOJO HaIbKHATa OC MPU OTCKOK Ha BUCHWIIKA - 3aJHO JBOWHO
o0TerHaTo mpeBbpPTAaHE C poTalus OKoJo HamIkxkHaTa oc Ha 1080°. Ilpwm
M3rPXKIAHETO Ha JBETC MOJCTHH HW3MBIHCHHS € TMPUJIOKEH MaTeMaTHYEeCKH
MOJIeN 32 KOMIIOThPHU CHMYJIalluu Ha 0€30M0opHU ABHXKeHUs. [IpeacTaBeHusIT B

HACTOAIIUS TPYJ MOJEN € C BIVIOBO yIpaBlieHHWe. MoaenbT ce CbCTou OT 16



TBBPAU CErMEHTa ¢ 15 cTaBHM BpB3KUA M 32 BBTPEIIHH CTENEHH Ha CBOOOJA.
Cumynupanu ca 0e30MOpeH W OMOPEH BapUaHT 3a WHUIMUpPAHE Ha HaJUThXKHA
poTalus Ipyu TO3U MHOTO TPYAEH OTCKOK.

B nyOnukanusra ,,Busyanusupane Ha JBIKEHHUETO MPH M3CIICABAHE HA
TMMHACTUYECKU YIPAXKHEHUA“ € MpEeACTaBeHa METOJIMKA 3a BU3yaJIU3UpaHe Ha
JIBUKEHUETO Bb3 OCHOBA HA M3XOMSILIUTE JAHHU MpPU MPOBEXKJAHE HA YHUCICHU
EKCIIEPUMEHTH TPHU HU3CJeBAaHE HAa PA3HOOOPAa3HU JABWKECHUSA U YIPaKHEHUS.
OcHoBHara 3a/1a4a € pa3pabOTBaHETO HA MPOTPAMEH MOAYJ 3a BU3yalIu3alus Ha
MPOCTPAHCTBEHU ABIKEHUS. Busyanuzanusara Ha pe3yaTaTUTe OT MPOBEKIAHUTE
CUMYJIAIH TO3BOJISBA Ja TOJIYYHM MPECTaBa 3a U3CIECABAHOTO JIBIKEHHUE OIIIE
B X0/1a Ha PEIlIaBaHETO HA YPABHEHMITA Ha JBUKEHHUETO. [IporpaMHusAT Moy 3a
BU3YaIH3aIisl Ha IBHKEHUETO Ha CIIOPTHCTA (PYHKIIMOHUPA B U3UMCIUTETHATA
cpena MATLAB. Konctpyupana e antpornoMopdHa CTpykTypa (MOEIN), KOSTO
Haroa00s51Ba 1o GopmMa YOBEUIKOTO TAJIO.

BbB Bpb3Ka ¢ HayyHaTa ACMHOCT Ha KaHJMJaTa, TOM € IMpeacTaBul 001
Opoit cratuu 12 (6 Ha ObATapcKH W 6 HA AHTJIMKACKHU €3UIHN), TPEIU3BUKBAIIH
roJIsiIM MHTEpEC, 3apajd, MyOJMKYBaHETO UM B HAyYHH U3JaHUs, peQeprupaHu u
MH/IEKCHPaHU B CBETOBHOM3BECTHU 0a3M IaHHU C Hay4YHa MH(pOpMaLusi.

[{utupanusita Ha cTatunte, 0011 Opoit Touku OT nutHpanus 190, Touku oT
nyOnukanuu - 223 u 100 TOYKK OT MpeACTaBIHETO Ha XaOWIMTAIMOHEH TPY.
(monorpadus). B pazaen E. 14 kanauaaTsT € mpeACTaBUII PHKOBOACTBO Ha TpUMa
JOKTOPAHTH, Y4acTHE B €IMH HAITMOHAJICH HAay4eH MPOEKT, PHKOBOJCTBO HA €TNH
HayudeH npoekT. Taka oOmmsT Opoit Touku B pazaen I' e 373, touka /] e 190,

touka E e 213.



3akioueHue :

Cnazena e npoiieiypara 3a u300p Ha kKauauar 3a ,,Ilpodecop® nposenena
B HCA ,,Bacun JIeBcku* 1 T4 € B ChOTBETCTBHE C M3MCKBAHUATA HA:

1. 3axona 3a PAC B P. bwarapus u [IpaBunHuka my.

2. IlpaBunnuka 3a npuioxxenueto my Ha HCA ,,Bacun JleBcku®.

3. IlpencraBeHu ca M3NCKyeMHUTE TOKYMEHTH 32 KOHKYpCA.

4. He e ycTaHOBEHO IJIarHaTCTBO.

AHanu3bT HA NpENnojaBaTeliCKaTa M HAay4dyHa JEWHOCT Ha naou. Mnug
JumutpoB KrouykoB MU JaBaT OCHOBaHWE /1a TOCTaBsl HAl-BUCOKA OLICHKA Ha
kanauaara. [Ipeanaram Ha yBakaeMuUTE YIEHOBE HA HAYYHOTO KYPH J1a IPUCHIST
akajieMuyHata JIbkHOCT ,IIpodecop” B obnacT Ha BHCHIETO 00pa3zoBaHUE

npodecroHaaHo HampapieHue 7.6 Criopm, cneumanHoct ,Cnopm” (CnopmHa

2UMHAcmuka), karenpa ,,l uMHacTHKa

16.02.2024 rop. Ioamwuc..............



OPINION
by Assoc. Prof. Ognyan Tishinov, PhD
regarding lliya Dimitrov Kyuchukov's candidacy for professorship, DSc=
associate professor at National Sports Academy 7.6 Sport, specialty "Sport"

(Gymnastics)", Department of "Gymnastics"

Biographical data:

He graduated from VIF "Georgi Dimitrov" (National Sports Academy
"Vasil Levski") - Sofia, specialty - trainer in sports gymnastics. He was an
assistant in the "Gymnastics" department from 1986 to 1990. He was a senior
assistant in the "Gymnastics™ department from 1990 to 1994.

He was the main assistant from 1994 to 2008. He was qualified as an
associate professor in 2008, in "Theory and methodology of physical education
and sports training (incl. methodology of physical therapy)".

He defended his dissertation on the topic "Investigation of the
biomechanical characteristics of motor actions and improvement of training in
gymnastics” in 2004 and obtained the educational and scientific degree "Doctor".
The candidate is a professor according to the competition announced in SG No.
94 of 10.11.2023, to occupy the academic position of "professor” in professional
direction 7.6 Sport, specialty - "Gymnastics" (Gymnastics), under the category
"Gymnastics".

Academic work:

As a teacher in department "Gymnastics" fulfills the academic load
assigned to it by law and publishes the following books and monograph:
Published university textbooks by lliya Kyuchukov.

1. Sports biomechanics - in order. of N. Hadjiev, P. Geshev, NSA Press,
Bolid Ins., Sofia, ISBN 978-954-394-053-0, 2011.

2. Biomechanics in gymnastics - Kyuchukov, Andonov, Hadjiev, NSA
Press, Sofia, ISBN 978-054-718-314-8, 2011.

6



3. Habilitation thesis - monograph, |. Kyuchukov, "Biomechanical
structure of gymnastic exercises"”, NSA-Press, Sofia, ISBN 978-954-718-726-9,
2023,

Technical skills, competences and scientific activity:

Working with computers, specific equipment and research equipment
provides the candidate with the necessary skills that include prepress,
spreadsheets and statistical packages.

The candidate speaks English and Russian.

Areas of professional interest are:

Development of mathematical models for computer simulations and
conducting numerical experiments. The main tasks of biomechanics are solved -
direct and inverse, compilation of differential equations in the computing
environment of MATLAB. A visualization program module was developed to
present the results. The models contain 16 segments, 15 joints, 32 internal external
degrees of freedom in spatial 3D motions.

Scientific assurance in elite sports aims to improve training in gymnastics
by establishing regularities that characterize motor actions and optimizing the
control of the studied actions during the performance of gymnastic exercises. The
subject of research are biomechanical indicators such as: the rotational movement
relative to the center of gravity, the displacement and speed of the center of
gravity, the angular velocity of the radius-vector of the center of gravity, torques
in the shoulder and hip joints, etc. For the study of motor activity, the method of
mathematical modeling was applied. Models have been developed for conducting
computer simulations with two and three degrees of freedom. Numerical
experiments were conducted and the behavior of the models in certain driving
situations was analyzed. A biomechanical analysis of the performed movements
was made. Rational technical solutions have been established, which find

application in the construction of a methodology for specialized motor training.



In the presented monograph "Biomechanical features of gymnastic
exercises", attention is focused on the phase structure and characteristics of the
motor program of the exercises. Mechanisms for the implementation of control
over the individual subprograms of the motor structure of the exercises have been
clarified. Dynamic gymnastic exercises are presented in a mechanical aspect as
formed by simpler compound movements - relative and transfer. Basic
biomechanical principles and regularities on which the motor programs of the
exercises are based, which are performed both in the conditions of unsupported
phases (lying phases) and in the conditions of presence of contact with a
support/connection, are examined and explained. Peculiarities of the
intersegmental dynamics, the mechanical effects as a result of the manifestation
of motor activity typical of gymnastics and the possibilities of controlling the
movement in certain motor situations have been analyzed. The influence of
inertial forces in the execution of various movements and their role in the
formation of the final mechanical result has been clarified.

In the publication "Two strategies of relative movements in the flight
phase of hanging jumps" in Series on Biomechanics, 37(1), 74-80, ISSN 1313-
2458, two possible strategies of execution of the relative motions in the flight
phase to initiate rotation about the longitudinal axis during a hang jump - rear
double tensioned roll with rotation about the longitudinal axis at 1080°. In the
construction of the two model versions, a mathematical model for computer
simulations of unsupported movements was applied. The model presented in the
present paper is with angular control. The model consists of 16 rigid segments
with 15 joint connections and 32 internal degrees of freedom. An unsupported and
a supported variant are simulated to initiate longitudinal rotation on this very
difficult rebound. In the publication "Visualization of movement in the study of
gymnastic exercises" a methodology is presented for the visualization of
movement based on the output data when conducting numerical experiments in

the study of various movements and exercises. The main task is the development
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of a program module for the visualization of spatial movements. The visualization
of the results of the conducted simulations allows us to get an idea of the studied
motion already in the course of solving the equations of motion. The program
module for visualization of the athlete's movement functions in the computational
MATLAB environment. An anthropomorphic structure (model) was constructed
which resembles the human body in shape.

In connection with the scientific activity of the candidate, he has
presented a total number of 12 articles (6 in Bulgarian and 6 in English languages),
causing great interest, due to their publication in scientific publications,
referenced and indexed in world-famous databases with scientific information.
The citations of the articles, total number of points from citations 190, points from
publications - 223 and 100 points from the presentation of habilitation thesis
(monograph). In section E.14, the candidate presented supervision of three
doctoral students, participation in one national scientific project, supervision of
one scientific project. Thus, the total number of points in section D is 373, point
D is 190, point E is 213.

Conclusion:

The procedure for selecting a candidate for "Professor” held at the Vasil
Levski National Academy of Sciences was followed and it is in accordance with
the requirements of:

1. The Law on RAS in the Republic of Bulgaria and its Regulations.

2. The regulations for its application to the Vasil Levski NSA.

3. The required documents for the competition have been submitted.

4. No plagiarism detected. The analysis of the teaching and scientific
activity of Associate Professor Iliya Dimitrov Kyuchukov gives me the reason to
give the candidate the highest rating. | propose to the respected members of the

scientific jury to award the academic position "Professor” in the field of higher



education professional direction 7.6 Sport, specialty "Sport" (Gymnastics),

“Department of "Gymnastics".

16.02.2024 Signature..............
(Assoc. Eng. Ognyan Tishinov, PhD)

(motr. wrK. OrHsiH THUIIMHOB)
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