CTAHOBUILIE

3a gumcepranoHeH Tpyd Ha mpod. Mwuxamn MHWpaitmoB KonueB, mOKTOp
Ha Tema: ,JIHTerpamHa MeETOAMKa 3a ONTHUMHU3UPAHE HA TPEHUPOBBYHOTO
HAaTOBApBaHE Ype3 T[EHEPATHBHM MOJEIM Ha W3KYCTBEH WHTEIEKT® 3a
NPUCHXKJAaHE Ha Hay4yHarta cTemneH ,,JIoktop Ha HaykuTe™ B MPO(EeCcHOHATHO
HarpasieHue 7.6. Cropr.

N3rorBun cranosuiero: nmpod. Auren boxxunukoB KpymoB, 10KTop
BbuorpapuuHu 1aHHN, NpenoJaBaTeJCKH U NPO¢eCHOHAJIEH CTaTYC

ABTOpBT Ha JUCEPTAUHUOHHUS TPy NpPHUTEKaBa YTBBPACH aKaJIeMHUYCH
npodui. B Haumonanna crnoptHa akagemus ,,.Bacun JleBcku“ e mpodecop B
Kareqpa ,,Ieopus Ha copta™ oT mapt 2024 r., Karo npeau ToBa € AOLEHT B
chimiata kareapa (oxkromBpu 2019 — ampun 2024). B pamkute Ha
MpernojiaBareyickata Cu  JEeWHOCT BOJM OCHOBEH JIEKIIMOHEH Kypc IO
OUCHUIIIMHATA ,,CTATUCTUYECKU METOJIN B CIIOpTa ‘.

Ot centemBpu 2015 1. 10 MoMenTa padbotu B HCA u kaTo negarorudecku
eKcrepT B ,,lL{eHThp 3a TUCTaHIIMOHHO U €JIEKTPOHHO O0y4deHue , ¢ EeHHOCTH 10
aIMUHUCTpUpaHe Ha WHOOPMAIMOHHM CHUCTEMHU 3a JTUCTAHIMOHHO OOyYeHHE,
METOIMYECKO KOHCYJITUPAHE U OpraHU3allMOHHO-00y4HTeNHa padoTa.

[IpodecnonanmHuaT My ONMUT BKJIIOYBA U IMPEINOIaBaTesiCcKa JEHMHOCT KaTo
xoHopyBaH mpenogaBaren B CY ,CB. Kmument Oxpuacku® (OMUN)
(ynpaxuenuss mo C++), YHCC (karempa ,Pernonanno paseurue™), Hos
ObJTapcku  yHHUBEpcUTeT (IemaptameHT . JHpopmaTuka™), KakTo HU B
[Ipodecuonanen konex ,,buznec u punancu* — Codust (AUCHUIIMHA B 00JIaCTTa
Ha UHTEPHET TEXHOJOTUM, KOMIIOTBPHU MPEKU, 0a3u JaHHU U Jp.).

OOpa3zoBaTeNHO-KBATU(PUKAUUOHHUAT MY MNpopui BKIOYBA. HAYYHO-
oOpasoBareinHa crereH ,,joktop™ B YHCC (2010-2013) o Hay4yHa CIIEIUATHOCT
05.02.08 ,IlpunoxxkeHue Ha M3UYUCIUTEIHATA TEXHHMKA B HKOHOMHKATA® C
JTUCEPTALMOHEH TPyl HAa TeMa ,,bu3HEeC MHTEIUIeHTHU CUCTEMH, U3CJIEe/IBaHE U
aHanu3®, KaKTO M MAarucTbPCKH CTeNeHu B HampasieHusita ,,CodTyepHu
texHosoruu B HWatepuer” (HBY) u ,Mudpopmanmonnu wu ymnpapisBamiu
texHonorun’ (XTMY — Codus).

AKTYaJIHOCT, ChAbP:KaHUE U MTPUHOCU HA JUCEPTALMOHHUS TPY/

AxtyanHocT. /lucepTalluoHHUAT TPy € aKTyaleH Mopaau OOeKTHUBHATa
HEO0OXOMMOCT TPEHUPOBBUHUAT MpoIiec Aa ObJe YyIpaBlsiBaH KaTO AUHAMUYHA
MHOTOKPHUTEpPHAIHA CUCTEMA, B KOSITO PELICHUTA 32 HATOBAPBAHETO CJe/Ba Ja
OTYUTAT OrPaHWYCHHsTA, aJanTalusaTa W JIOTUKAaTa Ha MEepPUOIU3ALUATA.
AxTyalHOCTTa ce 00yciaBs U OT (pakTa, 4e mpobiieMaTUKaTa Ha M3KYCTBEHUS
MHTEJIEKT € BOoJela KaKTO Ha MEXIyHapoJHO HHUBO, Taka U B bbarapus, kato
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BHeJpsiBaHETO Ha Al-TexHoiornu ce pasriexia KaTro KI4oB (akTop 3a
NoBUIIaBaHE Ha €(QEKTUBHOCTTA, MPEIU3HOCTTa M YCTOMYMBOCTTa Ha
YIPABJICHCKUTE PELICHUSI B PA3IMYHU OOIIECTBEHH U MpodecroHanHu chepu,
BKJIFOUUTEITHO U CIOpTa. B TO3M KOHTEKCT aBTOPHT 3allUTaBa HayyHa Te3a, 4e
UHTETPUPAHETO HAa TEHEPATUBHU MOJEIM Ha M3KYCTBEHHS HWHTEJICKT B
IUTAHUPAHETO W YOPABJICHHETO Ha TPEHUPOBBUHHUSA MPOIEC IMO3BOJISBA
CUCTEMaTW4Ha, aJanTUBHA W  MHOTOKpUTEpHAJHA  ONTUMHU3ALMS  Ha
HATOBAPBAHUATA B IUKIMYHUTE CIIOPTOBE.

Crtpykrypa u 00eM. TpyabT € CTpYKTypUpaH B YETHUPH II1aBH, 3aKIIIOUYCHUE,
pasnen ,Hayunu u mnpunokau npuHocHu, Oubmmorpadus U TPHUIOKEHUS.
O6embT Ha aucepTanuoOHHUSA Tpyd € 281 cTpaHuM (C TPHIOKCHHS).
bubnnorpadusra BkimouBa 126 nutepaTypHu H3TOUHUKA.

CpabpxaTenHa XapakTepucTuka. JlucepTallMOHHUAT TpyHd ChIbpka 4

000co0cHM TJ1aBH, KaKTO CJIe/Ba.

« B ImaBa 1 ce pa3BuBa TeOpeTMYHa M METOAOJOIMYHA paMKa 3a
TPEHUPOBBUHOTO  HATOBApBaHE Karo OOEKT 3a  ONTUMHU3HpPAHE,
BKJIFOUUTEJIHO OOIIM MAaTeMaTU4eCKu (GOPMYTUPOBKU M MU3UCKBAHUSA KbM
AJITOPUTMUTE 38 ONTUMH3ALUSA

« B ImaBa 2 ce aHaimu3upa ONTHMHU3UPAHETO HA TPEHUPOBBUYHOTO
HaToBapBaHe upe3 reHepatuBHu Mmojaenu (VAE, GAN u np.) u ce
apryMEHTUpaT TMOAXOAW 3a HMHTETpalus C MHOTOKPUTEPUATHU
ONTUMHU3ALMOHHH CXEMHU

« B I'maBa 3 ca ¢opmynupanu uen, 3agaud, OOEKT W MpEeAMET Ha
U3CJIEIBAHETO, METOAM M Hay4yHa Te3a, KaKTO W JIETalJIHO € Ipe/icTaBeHa
WHTETpajHa METOJAMKa (eTamu: MpOoeKTUpaHe, ChOMpaHe/oOpabOTKa Ha
JAaHHU, YIIPaBJIEHUE HAa MOJIENIa, OLIEHKAa Ha €)EKTUBHOCTTA) .

« B I'maBa 4 ca mpeacraBeHW pe3yiATaTd M AHAINW3. CTPYKTypUPaHE H
BaJMMpaHe Ha oOyuyaBalla/TecToBa U3BaJiKa, KOHTPOJI U CTaHIAPTU3ALIMS
Ha BXOJHO-U3XOJHUTE JaHHU, aHAJIU3 Ha CXOJCTBO MEXAYy OoOydaBally U
TeHEpUPAHU MPOTPaMHU U €KCIIEPUMEHTAIIHO MPUJIOKEHNE HAa TeHepupaHa
nporpama B peajHH yCJIOBUS.

EmMnupuuna ocHoBa u Bepudukaiuys. ChIIeCTBEHA MPAKTUYECKA CTOMHOCT
nMa (akThT, Y€ aBTOPHT PabOTU ChC CTPYKTYPUPAH MACHUB OT JTaHHU, BKJIFOYBAIIL
44 694 nueBHu 3amuca, opraHuzupanu B 200 TpPEHUPOBBUHH MPOTPAMHU
EkcriepyumeHTaiHaTa MPOBEPKA € pealu3upaHa ype3 ImpujaraHe Ha reHepupaHa
TPEeHUPOBBYHA mporpamMa 3a ce3oH 2023/2024 BBpXy MIAICKKUS HAIMOHAJICH
0oTOOp 10 OMATIIOH.

B nucepranmonHus Tpy/ ca 0000IIEHU PE3YITATUTE OT BXOISIIT M M3X OIS
TECT MPHU OCEM ChCTE3aTENU, KaTO Ca MPEACTaBEeHU M3MEHEHUsI BbB VO2max u
pesynrar Ha 10 km (Bpeme/ckopocT). YcTaHOBEHA € €THOTIOCOYHA TOJIOKUTEITHA
JTMHAMHKa MPYU BCUYKW HAOJI01aBaHy Julla. Te3u pe3ysTaTi ca BaKeH apryMeHT
3a MPUJIOKUMOCTTA Ha MpEeJIoKeHaTa METOJIMKA U 3a TOBa, Y€ TEHEPATUBHUSIT



MOZeI MOXXE Ja Ob/le BHEIPEH KaTo HWHCTPYMEHT 3a TOJANOMaraHe Ha
IUTAHUPAHETO MPHU HUKJIMYHU CTIOPTOBE IIPU HATMYKE Ha KOHTPOJ U BepUPUKaus
Ha EKCIIEPTHO HUBO.

Hayunu v ipunoxxuu npuHocu. B paznen ,,Hayunu u npusnoxHu npuHocu
ca GopMyJIMpPaHH SICHO pa3rpaHUuYMMU HayYHH U MPUJIOKHU PE3YIITATH.

3akmmouenue. [lpencraBeHUAT AucepTallMOHEH TpyA Ha mpod. Muxann
NgaitnoB Konues, 10KTOp € pa3paboTeH Ha BUCOKO HAYYHO U METOJIMYECKO HUBO
Y MM OTYETJIMB MHTEPIAUCIUILIMHAPEH MPUHOC, ChUETABAILl CIOPTHA METOJMKA,
ONTHMH3ANMOHHU TIOJXOJH, CTAaTUCTHUYECKAa BepUUKAIMI W TEHEPATUBHU
MO/IEJIA HA U3KYCTBEH UHTEJIEKT.

[IpenBua MBI0KEHOTO CYWATAM, Y€ TPYABT OTroBapsi Ha BCUYKH
M3UCKBAHMATA U TIPeJiaraM Ha Hay9HOTO XYpH Ja MPUCHAN Ha Tipod. Muxawmn
WBaitnoB KonueB HayuHata cremeH ,,JokTop Ha HaykuTe B MPOQECHOHAITHO
Hanpasienue 7.6. ,,Cnopt.

Jara: 23.02.2026 r. H3rorsui:
/mpod. Arren boxuuakoB KpymoB, moktop/



OPINION

on the dissertation thesis of Prof. Mihail Ivaylov Konchev, PhD
on the topic: “An Integral Methodology for Optimising Training Load through
Generative Artificial Intelligence Models™ for the award of the scientific degree
“Doctor of Sciences” (DSc) in professional field 7.6 Sports.

Prepared by: Prof. Angel Bozhichkov Krumov, PhD
Biographical data, teaching and professional status

The author of the dissertation thesis has an established academic profile. At
the Vasil Levski National Sports Academy, he has been a Professor in the
Department of Theory of Sport since March 2024, having previously served as an
Associate Professor in the same department (October 2019 - April 2024). As part
of his teaching duties, he delivers the core lecture course in “Statistical Methods
in Sport”.

Since September 2015, he has also been employed at the Academy as a
Pedagogical Expert at the Centre for Distance and E-Learning, with
responsibilities related to the administration of information systems for distance
learning, methodological support, and organisational and training activities.

His professional experience also includes teaching as an adjunct lecturer at
Sofia University “St. Kliment Ohridski” (Faculty of Mathematics and
Informatics) (C++ seminars), the University of National and World Economy
(Department of Regional Development), New Bulgarian University (Department
of Informatics), as well as the Business and Finance Professional College in Sofia
(courses in internet technologies, computer networks, databases, etc.).

His educational background includes the PhD degree awarded by the
University of National and World Economy (2010-2013) in scientific speciality
05.02.08 “Application of Computing in Economics”, with a doctoral thesis
entitled “Business Intelligence Systems: Research and Analysis”, as well as
Master's degrees in “Internet Software Technologies” (New Bulgarian University)
and “Information and Control Technologies” (University of Chemical
Technology and Metallurgy, Sofia).

Relevance, content and contributions of the dissertation thesis

Relevance. The dissertation thesis is relevant due to the objective need to
manage the training process as a dynamic multi-criteria system, in which training-
load decisions must account for constraints, adaptation, and the logic of
periodisation. The relevance is further reinforced by the fact that artificial
intelligence is currently a leading topic both internationally and in Bulgaria, with
the adoption of Al technologies being viewed as a key factor for increasing the
effectiveness, precision and sustainability of managerial decisions across a range
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of public and professional domains, including sport. In this context, the author
defends the scientific thesis that integrating generative Al models into the
planning and management of the training process enables systematic, adaptive
and multi-criteria optimisation of training loads in cyclic sports.

Structure and volume. The thesis is structured in four chapters, a
conclusion, a section entitled “Scientific and Applied Contributions”, a
bibliography and appendices. The dissertation comprises 281 pages (including
appendices). The bibliography includes 126 references.

Content overview. The dissertation comprises four distinct chapters, as

follows:

« Chapter 1 develops a theoretical and methodological framework for
training load as an object of optimisation, including general mathematical
formulations and requirements for optimisation algorithms.

« Chapter 2 analyses the optimisation of training load through generative
models (VAE, GAN, etc.) and substantiates approaches for integration with
multi-criteria optimisation schemes.

. Chapter 3 defines the aim, objectives, object and subject of the study,
methods and the scientific thesis, and presents in detail the integral
methodology (stages: design, data collection/processing, model
management, effectiveness assessment).

. Chapter 4 presents results and analysis: structuring and validating the
training/test dataset, controlling and standardising input-output data,
analysing similarity between training and generated programmes, and
experimentally applying a generated programme in real-world conditions.

Empirical basis and verification. A substantial practical value lies in the fact
that the author works with a structured dataset comprising 44,694 daily records
organised into 200 training programmes. The experimental verification is carried
out by implementing a generated training programme for the 2023/2024 season
with the national youth biathlon team.

The dissertation summarises the results of baseline and post-intervention
testing of eight athletes, presenting changes in VO:max and 10 km performance
(time/speed). A consistent positive trend is observed across all subjects. These
results provide an important argument for the applicability of the proposed
methodology and for the possibility of implementing the generative model as a
decision-support tool for planning in cyclic sports, provided that expert-level
control and verification are ensured.

Scientific and applied contributions. The section “Scientific and Applied
Contributions” formulates clearly differentiated scientific and applied results.

Conclusion. The submitted dissertation thesis by Prof. Mihail Ivaylov
Konchev, PhD is developed at a high scientific and methodological level and
demonstrates a distinct interdisciplinary contribution, combining sports



methodology, optimisation approaches, statistical verification and generative
artificial intelligence models.

In view of the above, | consider that the thesis meets all requirements and
propose that the Scientific Jury award Prof. Mihail Ivaylov Konchev the scientific
degree “Doctor of Sciences” (DSc) in professional field 7.6 “Sports”.

Date: 23.02.2026 Prepared by:
/Prof. Angel Bozhichkov Krumov, PhD/
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