PELEH3USA

Ipo¢. Ceuien HeiikoB, 1H

Ha JMCEPTALMOHEH TPYyJ 3a MNPUCHKJAHE HA Hay4yHaTa cTeneH ,, [Joktop Ha
HaykuTe, B obOmact Ha Bucmero obOpasoBanue 7. 3apaBeona3BaHe U CIOPT,
npodecroHanHo HanpasieHue 7.6.CnopT, Ha Tema:

NHTET'PAJIHA METOJUKA 3A OIITUMU3UPAHE HA TPEHUPOBBUYHOTO
HATOBAPBAHE YPE3 'EHEPATHMBHU MO/JIEJIN HA
N3KYCTBEH MHTEJIEKT

Astop: [Ipod.Muxaun Uaaitnos Konues, moxtop

O6ma nudopmanug 3a aBpTopa:

[Ipod.Muxamn Konues, moktop e poaed Ha 14 mapt 1979 r. B Codus.
[IpuTexaBa Bucie oOpa3oBaHue B 00jacTTa Ha WHOOPMAIMOHHUTE U COPTYEepHU
TEXHOJOTHH. 3aBbpIIBa MAarucrbpcka crteneH 1o ,JHpopmanmoHHn u
YOpaBIsBAIIM  TEXHOJOTMH B XHMMHMKOTEXHOJOTUYHUS M  METalypruueH
yauBepcutrer — Codus, marucrbpcka crtened mo ,,CoPpTyepHH TEXHOJOTHUU B
WNuTteprer B HoB OBITapCKM YHUBEPCUTET, KAKTO M JOKTOPCKAa CTEMEH B
VYHuBepcuTeTa 3a HALIMOHAIHO U CBETOBHO CTOMAHCTBO.

[IpodpecnoHaTHUAT My ONWUT BKJIIOYBA JTBJITOTOJUINIHA  E€KCIEpPTHA,
Mperno/iaBaTesICKa U HayYHOU3CIIeIOBATEICKA IEMHOCT B 00J1aCTTa HA CTATUCTUKATA,
aHajgu3a Ha JaHHU U UHGOPMAIIMOHHHUTE TEXHOJIOTHH.

Ot ronu 2022 1. € 3amecTHUK-TIpeiceaaTen Ha HalnmoHamHusi CTaTUCTUYECKU
WHCTUTYT, a MapajejHO C TOBa pa3BMBa AKTHBHA aKaJeMHU4YHA JACHHOCT KaTo
npodecop B Hammonanuara crioptHa akagemus ,,Bacun Jlecku®. ma yuyactue B
pelriia HayYH! M MPWIOKHU MPOEKTH, CBbP3aHU C aHAJIW3a Ha JIAHHU B CIIOPTA.
Hayunutre My wuHTEpecH ca B o0jacTTa Ha MaTEMaTHMYECKOTO MOJCIHpPAaHE M
W3KYCTBEHUS UHTEJEKT.



JlaHHHM 32 TUCEPTALMOHHUS TPYA:

JIMcepTalMOHHUAT TPY/l € MpeJCTaBeH B 00eM OT 286 CTpaHUIU U C€ ChbCTOU
OT 4eTupu OCHOBHHU riaBu. [IbpBa rnaBa BkIOuBa — BbBeneHue B Teopusita U
METOJMKA Ha CHOPTHAaTa TPEHUPOBKA —Pa3KpUBA CHIIHOCTTA HA TPEHUPOBBUYHOTO
HATOBAaTBAaHE, BHJJOBE alTOPUTMU U TPWJIaraHe Ha pPa3IUYHA METOIU 32
ontuMusupane. Bropa rmaBa: O0xBaimia METOJOJIOTHS Ha M3CJIEABAHETO, e,
3a/lauyu ¥ U3MOJ3BaHU MeTonu. Tpera rinaBa: ONTUMU3UpaHe HA TPEHUPOBBUYHOTO
HAaTOBapBaHE Ype3 I€HEPATHUBHU MOJEIM HA M3KYCTBEHHUS WHTEIECKT. TopeThudHuU
OCHOBM Ha TreHepaTUBHUTE Mojeau. OCHOBHU BHUIOBE TI'€HEPATUBHU MOJEIIU.
CrnenBar aHiau3 U pe3yiTaTH, JOTUHO 3aKI0YeHue, Oudauorpadus v NpuIoKeHue.

JlucepTanmoHHUAT TPy € J0oOpe oHarieneH ¢ (urypu O0p.26 u Tabmumm 186p.
N3non3Banu ca 126 Op. nurepaTypHU U3TOUHUKA.

AKTYyanlHOCT Ha npobaemaTtuKkata: B HacTosIIHs AWCEPTAIMOHEH TPy ca

IIPEACTABEHU PE3YIATATUTE OT €AHO EKCIIEPUMEHTAITHO NPUIIOKEHUE HA TEHEPATUBEH
MO/IEJI HAa U3KYCTBEH MHTEJIEKT 3a ONTUMU3UPAHE HA TPEHUPOBBYHOTO HATOBApPBaHE
P €JIUTHU CTIOPTUCTHU B IUKIUYHUTE CIIOPTOBE.

[lenenacouenaTa IEWHOCT, CBbp3aHa C HAMHPAHETO HA TPEHUPOBBUECH
aNrOPUTHM, KOMTO JIa ONITUMU3UPA NTapaMETPUTE HA HATOBAPBAHETO 32 TOCTUTAHETO
Ha MakcuMmalieH (pyHkuuoHaneH edekT. ONTUMU3HPAHETO Ha TPEHUPOBBUHUTE
HAaTOBapBaHUsA € CpeJ Hal-roJIieMUTe MPEAU3BUKATEICTBA B METOJAMKAaTa Ha
ChbBpEMEHaTa CIOpTHaTa TpPEHUpPOBKAa. PemiaBaHero Ha To3u mHpobieM cropen
aBTOpa, M3UCKBA MPWJIATAHETO HA CHUCTEMHO-CTPYKTYpPEH MOAXOJ, KOWTO OTYMTa
KJIacCHYecKaTa CX€Ma Ha aJanTaluOHHUSA IIpPolLleC, XapakTepusupama ce ¢
B3auMoOJIecTBUATa Mexay ‘‘opranuzbM-cpeaa”. Ilpod. KowueB pasmmpsBa u
3a]IbI00YaBA THPCEHETO Ha TO3U MPoOIIeM 3a Hall-(DMHHOTO YIIPaBJICHUE Ha CIOKHU
TUHAMUYHU CUCTEMH C BEPOSITHOCTHO IMOBEICHHE B cdepara Ha rojieMusi CropT,
3alI0TO M HaW-MaJKWATE MPOMEHU BOJAT 10 3HAYUTEIHU MPOMEHU B CHOPTHOTO

IIOCTHXKECHHCEC, a OT TaM U B OLICHBbYHATAa CUCTEMA. HpCI[I/IBBI/IKaTeJ'ICTBOTO € CBbpP3aHO



C HaMHpaHE Ha ajJrOpPUTHM C TOJsIMa CBOOOJa M BapHATUBHOCT 3a YIIpaBIICHHUE.
Cno)XHUTE B3aMMOBPB3KH MEXAY OTIACIHHTE TapaMeTpu HAa TPEHUPOBBYHOTO
HAaTOBapBaHE C€ M3pa3sBaT BbB QYHKIIMOHATHUTE M CTPYKTYPHH MPEYCTPONCTBA B
OpraHm3Ma Ha CIIOPTHCTa, KOUTO  BB3HUKBAT HE OT BB3JCHCTBHETO, a OT
JTUHAMUYHOTO B3aWMOJCHCTBHE MEXKIy NPOIECUTE BBPBAIIM €IWH CPEIly IpPYT,
KaKTO M aKTUBHOCTTA Ha caMaTa CHCTEMa IT0 OTHOIICHUE Ha Bb3JICHCTBUETO.
[IpencraBeHn ca mpuMepH 3a yrpaBJeHHE Ha TPCHUPOBHUHUTE HATOBAPBAHUS
MIPU PA3IUYHM ITUKIWYHU BHJIOBE CIIOPT, KaTO CE JUCKYTHPAT BH3MOXKHOCTHUTE 32
YTBBPIK/IaBaHE HAa FTeHEPaTUBHUTE MOJICITH B CIIOPTHATA MpakTuka. Llenra e qa Opaat
OIICHCHW BB3MOKHOCTHTE Kak, Ha 0a3aTa Ha ChHIIECTBYBAIIUTE MaTeMaTHYCCKU
MOJICTTH 32 TPEHUPOBBYHHN HATOBAPBAHUS M YCTAHOBCHATA METOMKA Ha CIIOPTHATA
TPCHHUPOBKA, J1a OBAAT M3rPaJeHN yCHBBPIICHCTBAHN TPCHUPOBBUHU AJITOPUTMH,
KOWTO Ja Tpejjiarat rbBKaBH, e(eKTUBHM M HAACKIHH PEIICHUS B YCIOBHUATA Ha
roJIsIMO pa3HOOOpasue OT CTENeHH Ha cB0OOAa B TpEeHUPOBBUHUS mporiec. [1o To3u
HA4YWH, Ype3 ChUCTABAHETO Ha CHCTEMHO-CTPYKTYPEH IMOXO0/] C Bb3MOKHOCTHUTE Ha
W3KYyCTBEHUS HWHTEJICKT, C€ OTKPHBAT HOBHM IPEAM3BHKATEICTBA B IpoIleca Ha
ThPCEHE Ha ONTHMAJHH PEIICHUS B TPCHUPOBBYHHUTE HaTOBapBaHUs. HoBa cThIka
B Pa3BUTHETO HA MOJ00CH ISUIOCTCH MaTEeMAaTHUECKH TOJIXOJ € J1a C€ HaaArpajsT
JIOCETAITHNTE MPUJIaraHus KbM €JIMH YChBBPIICHCTBAH TPEHUPOBBUCH alTOPUTHM,
KOHTO ChuUeTaBa MaTeMaTHYecKaTra CTPOTOCT Ha TJIOOATHUTE W JIOKAJTHU
ONTHMH3AIMOHHHU TIPOLIETYPH ChC CHCTEMHO-CTPYKTYPHHS TTOTJIC . 3HAYUM IPUHOC
W 3aciIyrata Ha aBTOpa, KOWTO pa3KpHBa HOBOTO HAIPaBJICHUE W M3rPAKIAHETO HA
Ta3W KOHIIETIIHS, a UMEHHO - IMPEMHUHABaHE OT OTJACIHU MaTeMaTHUECKH MOJYJIH
KbM HMHTETPHUpPAH CUCTEMHO-CTPYKTYPEH MOJXOJ C IOMOIITa Ha W3KyCTBEHUS
WHTEJICKT, Taka Hap. ,,IJI00ATHO CKaHWpaHe ' Ha MapaMeTPUIHOTO MPOCTPAHCTRBO.
AHanmM3bT Ha U3NOXKeHUTe ainroputmu B aucepramusta Global-Local Synergy,

Tunnel Generative, Adaptive Search, Multi-Objective Generative Pipeline,
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NojJuepTaBaT HapacTBallaTa HEOOXOJMMOCT OT H3IMOJI3BAHETO HA BEPOATHOCTHU
NPOTHOCTUYHHU MoOJieH, (uHA JIOKAJHA ONTUMU3AlUA M HENpeKbCcHAaTa oOpaTHa
Bpb3Ka.

KoHuenrtyajaHusi _MoaeJa Ha HU3CJICABAHCTO C€ 6a314pa Ha CHUCTEMAaTHYHO

U3Cle/BAaHE HA CBIIECTBYBAIIUTC HAYYHHW TMOJIXOJU, TEOPHH W CMIIUPUYHU
pe3yJiTaTh, CBBP3aHW C YIPABICHUETO HA TPECHUPOBLYHHTE HATOBAPBAHUS B
[UKJIMYHATE CIOPTOBE M IPHIOKECHHETO HAa T'eHEpaTHMBHU Mojenu. MHTepec 3a
MPaKTUYECKOTO peaJu3npaHe Ha IIeJiTa MpeCTaBiIsaBa 1oa00pa, KOWTO ce U3BbPIIIBa
Taka, 4e Ja ObJaT 0oOXBaHATH PA3IUYHH TPCHUPOBBYHHU CIICHAPWUH, ITHKIMYHH
CTPYKTYpH W (DYHKIIMOHAIHH CHCTOSHHSI Ha CIIOPTHCTHTE TPHU KOWTO aKTUBHO
ydacThe HWMaT TpeHbOpUTe. TecroBaTa u3BajaKa TpsOBa J1a ce OTIMYaBa C
JIOCTAaThYHO pa3HOOOpa3re, KOETO Jia TT03BOJIM OOCKTHBHA OIIEHKA Ha CITOCOOHOCTTA
HA MOjeJia Jla TeHEepHUpa PEATUCTUYHH U JIOTUYECKH ChIIIACyBaHH TPCHUPOBBUYHU

nporpamu, OJU3KHU MO CTPYKTYypa A0 T€3U, Ch3aJCHU OT TPEHbOPUTE B MPAKTUKATA.

B rijasa nbpBa Ha AUCCPTAINOHHUA TPYA, aBTOPHT PA3IIICIKAA CHITHOCTTA HA

TPEHUPOBBUHOTO HATOBapBaHE MW HHU TpeACTaBa o0IIa MaTeMaTHYecKa
dbopMynupOBKa, KaTo 3a7ada 3a onTuMusupane. [IpaBu 3aapI004eH aHaIu3 Ha
BXOJIHUTE TapaMeTpu, KOUTO ca OOEKT Ha MpOMsSHA U LieleBara (QPyHKIUS.
[IpencraBs MaTeMaTHYEeCKH ypaBHEHMS, KOWTO OTpa3sBaT CBITHOCTTA HaA
ONTUMAJIHUTE HATOBapBaHUSI M KaK c€ MPOMEHs IliejieBaTa (yHKIUS Ype3 CBOUTE
yIIpaBIsBaIM TapaMeTpH B TAXHOTO JOIMYCTUMO MPOCTpaHCTBO. MHoOro m00po
rpa@uIHOTO MpECTaBSHE Ha IiesieBaTa (DYHKIUS, BHACS sICHOTa W pa3bupaHe 1o
npoOJjeMa 3a ONTUMHU3UPaHe Ha TPEHUPOBBUHUTE HATOBAPBAHUS IO OTHOIIICHUE Ha
,, JramazoHa Ha BB3aeucTBHe . IlpeacraBena e ¢yHKIUATA, KOATO OIMKMCBA
KOHIICHTpaIlUsITa Ha JIaKTaT B KPBhBTa B 3aBUCHMOCT OT CKOpPOCTTa, KaTro €

MNpCACTABCH AJII'OPUTHM 3a OHTI/IMI/I3I/IpaH€( OINTHUMAJIHO ChUETaHHE HA CTOMHOCTHUTE
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Ha YIpaBJSIBAIINTE MApaMeTpH), 3a Ja MUHUMHU3UpPA HATPYNBAHETO HA JIAKTaT.
HanpaBeH e kpuTHUYeH aHaIu3 Ha CHIIECTBYBAIIUTE METOAMU Ha Pa3IMYHU aBTOPH,
pa3JIMYHU TJIETHU TOYKH C IeJI ONTUMHU3MpaHe Ha HaToBapBaHeTo. ToBa BKIIIOUBA —
metoa Ha Rosenbrok, meton Ha Price, MeToa Ha CIIydHOTO ThPCEHE, 32 HAMHPAHE
Ha ri100alieH eKcTpeMyM, Metoa Ha Wang-Luus, rpaJieHTeH MEeTO/ Ha ,,TeKKOTO
Tomue", TYHEJHHS METOJ W TpuiaraHe Ha T€HEPATHBHU METOIU 3a HM3KYCTBCH
uHTeNeKT. OTpa3eHu ca MpeAuMCTBaTa U HEJOCTATHIIUTE Ha BCEKH €IUH OT THAX.

Bropa riaaBa — MeTonosiordsi Ha M3CJIEABAHETO MMa 3a LEd Ja NPEeIjIoku

ISUIOCTEH TMOJAX0A C sSICHO JAchUHMpaHW S eTana TMpu  yIOpaBICHHETO Ha
TPEHUPOBBYHOTO HATOBAPBAHE M aJaNTallysl HA OpraHu3Ma.

HGJ’ITa H 3a1a9UTC C KOUTO aBTOPHT 3alllUTaBa CBOATA TC3a 3a BHCAPSABAHC HA
HHTCI'paJiIHa MCTOAWKA 3a OIITHUMH3UPAHC Ha TPCHUPOBBYHHA IIPOUCC, HYUPC3
reHCpPaTUuBHU MOJCIIN Ha U3KYCTBCHUA MHTCIICKT Ca SACHO ,I[e(l)I/IHI/IpaHI/I " OYCpTaHU.

OOexThT U TpeaMeTa Ha TUCEePTAMOHHUS TPYJ Ca OMHCAaHU KOPEKTHO M ca
oopMeEHH ceieM U3CIIEN0BATENICKU 33J1a4M, KOMTO IOJIy4YaBaT OTTOBOp PEAJICH B
TpeTa IJlaBa M Ha Ta3u OCHOBaA ce popMuUpaT 0OEKTUBHO U3BOAUTE. MeTonuTe Ha
U3CIIEABAHETO OCUTYpPSIBAT TEOpEeTHMYHAa OOOCHOBKA, EMIHMpUYHA IPOBEpKa U
CTaTHCTUYECKa BepU(pUKaALUs HA TPEI0KEeHATa METOIUKA.

[Ipunoxxenu ca afiekBaTHU U HAJIEKAHU CTATUCTUYECKU METOM 32 00padoTKa
Ha JaHHUTE, OMHCAHM M TMOApPENEeHU MHOro no0pe. CTaTUCTUYECKUSAT aHaIU3
oOXBallla ¥ UMa 3a 11eJ1 Ja OLEHU €(EKTUBHOCTTA HA Ha pa3pa0dOTEeHuUsl TeHEPaTUBEH
MOJIeTT Ha TpPWIOXKEeHaTa TPEHHUPOBBUHA MporpamMa Ha HAIMOHATHUS OTOOp IO
O6uatioH 3a ce30H (2023-2024) npu muanexu. MaTeprnpeTupar ce pe3ynraTuTe OT
CTaTHUCTUYECKUS aHAJIM3 U C€ MPaBU OlleHKa Ha e()eKTUBHOCTTA Ha MOJIEa.

B Tpera raaBa aBTOpBHT ce GoOKycHpa KbM H3JIOKEHHE Ha MPHUHIIMIINTE,

3aJICTHAJIX B OCHOBATa Ha IrCHCPATUBHUTEC MOJACIIHN. IMPCACTABA HH HNCTOPHUYCCKOTO

Pa3sBHUTHUC U CHIIHOCT HA I'CHCPATUBHHUTC MOJCIIN, B KOATO CC KPUC BH3MOKHOCTTA



Ja ObJie MOJIETTUPAHO LSAJIOCTHO BEPOSITHOCTHO PA3IpeesieHe Ha IPOMEHIIUBUTE.
Ymeno u komrnereHTHO npod. KoHueB pasriexnaa OCHOBHU BUIOBE T€HEPATUBHU
MOJENTM M TAXHOTO oOydeHue. Pasrnexxna NOpUIOKUMUTE METOOU 32
MHOTOKPUTEPUATHO ONTUMHU3UpaHe, KOMUTO MOoratr jAa ObJaT WUHTETpUpaHU TPU
JIMHEMHO W HEJIMHEWMHO NMPOTPAMHUPAHE B OTIEIIHU CIIOPTHHU TPEHUPOBKHU. McThKBA
NpeANMCTBaTa U OrPAHMYCHUS HAa TEHEPATUBHMS TOJXOJ, KOWTO BKIIOYBA
KOMOWHAIIMSI OT XETEPOTeHHM M3TOUYHUIIM Ha HHPOpMAIHs, T. €. OT Pa3IudHO
ecTecTBO ((pU3MOJIOrMYHM, OMOMEXaHWYHU, OpPraHU3alMOHHU). ABTOPHT H3Ka3Ba
MPEANON0KEHHE, Y€ C HABIM3AHETO HAa T€HEPATHUBHUTE MOJEIU HA U3KYCTBEHUS
HMOHTENIEKT C€ TOSBABAa BB3MOXKHOCT Ja C€ TMPOMEHH (PyHIaMEHTATHO
TpeHupoBbuHMs Tmpouec. Hampumep renepupane Ha 200 npemyiokeHHs 3a
TPEHUPOBBUHHU MPOTPAMU., KOETO € BredarisaBaiio?! HoBoTo Hay4HO HampaBiieHHe
pasriiexaa TPEHUPOBBYHMS MpOILEC, HE KaTo JUCKPETHO 3a/JaJeH, a KaTo
HEMpPEKbCHAT LUKBJI Ha 00yueHUE U YyChbBbpIIEHCTBaHe. MHTepc mpeacTaBisiBa
¢dakra, 4ye ciej Moidy4yaBaHEe Ha oOpaTHaTa HMHQpOpMaLuUs OT CbCTE3aTENs Ce
MpeBpbhIIa B UACT OT JaHHHUTE 32 peoOydeHHUe Ha TeHePAaTUBHUS MOJIE.

[IpencraBenu ca mpuMepH 3a yrpaBjeHHe Ha TPEHUPOBbUHUTE HATOBApPBAHUS
OpU pa3IMyHU BUJOBE CIHOPT, KAaTO C€ JUCKYTHPAaT Bb3MOXKHOCTHTE 3a
YTBBp)K/IaBaHE Ha TEHEPATHUBHUTE MOJEIM B CIOpPTHATa MpakTUKa, KOUTO Ja
npejsiaraT I'bBKaBH, €PEKTUBHU U HAJCKIHHU PEUICHUS B YCIOBHUSATAa Ha TOJIIMO
pa3Hoo0Opa3ue OT CTENEeHH Ha CBOOOJa B TPEHUPOBBUHHUS Tpoiiec. [1o To3u HauuH,
Ype3 ChUETABAHETO HAa CHUCTEMHO-CTPYKTYPEH MOJXO0J C BB3MOXKHOCTUTE Ha
M3KYCTBEHHUS MHTEIEKT, C€ OTKPUBAa HOBO HAIpPABJICHUE B MPOLECa HA ThPCEHE Ha
ONTUMATHH PEIICHHUS B TPEHUPOBBYHUTE HATOBAPBAHMUS.

I'1aBa yerBnpTa — Pe3viaraTu u anaaus

ABTOpPBT HU TPEACTaBs TE€HEPUPAHH MEPCOHAIM3UPAHU TPEHUPOBBUYHU
nporpamu Ha 0azara Ha o0yuaBala U3BajJKa OT TPEHUPOBbYHU nporpamu. [Tokassa



B KAakBO C€ CBCTOM IPOLECHT HAa HHTETPUPAHE CHC CHOTBETHUTE CTBIIKH.
Bb3moxkHOCTH 3a Bajuaauus Ha XUOPHIHM MacHBH, OOEIMHSBAILIM JaHHU C
pa3IMueH IMPOM3XOJ, HO CBBMECTHUMHM C €JHAKBa METOJOJOTMYHA paMKa.

JleMoHCTpHpaT ce KOMOMHAIIMN OT HATOBapBaHE C CHUJIOB XapaKTep U BUCOKA
MHTEH3UBHOCT 32 BAJIMJIAlMsI HA TeHEpUpaHuTe nporpaMu. Hampasena e onieHka Ha
TOYHOCTTA Ha TEHEPATUBHHUS MOJEN, KaTO CTENEH Ha CHOTBETCTBUE MEKIY
€KCIEPTHO reHepupanuTe mporpamu U te3u oT GAN mpexarta. Banmnaupaneto Ha
JJaHHU € HACOUYEHO KBbM YJIOCTOBEPSBAHE, Y€ MACUBBT OTIOBaps HA MPEABAPUTEIIHO
3a/1aJICHATE NU3UCKBAHMS 3a JIOTUYECKA CBBP3aHOCT.

O6pabotren e aitn cpabpxkam 44 694 nueBHu HabOmoaeHus u 180
TPCHUPOBBYHH MPOTPAMH.

WNHuTepc npeacTaBisiBa aHATU3BT HA aBTOPA MO OTHOIIEHUHE HA 00yYEHHUETO
Ha TeHEepaTHUBHUS MOJEJ, KaTo ,,[eHeparopa‘ mpuemMa KOMOWHALUs OT JaHHU, a
,,JUCKpPUMUHATOpA" MOJIy4yaBa €JHOBPEMEHHO PEaJHU U CUHTETUYHO I€HEPUPAHU
MPUMEPH U OLICHSBA TSAXHATa JOCTOBEPHOCT M OT TYK BCEKH OT TAX CE€ CTPEMH JAa
MUHUMHU3HMpA CBOsiITa 3aryba W Taka TeHepaTopa ce HayudaBa Ja Ch3JaBa
pasnpeaeneHuss or JaHHH. CTbhOKa, KOATO € YHHKajdHa MO OTHOIICHWE Ha
NPUJIAraHeTo Ha BHCOKM TEXHOJIOTMM M B3€MaHE Ha pEILIeHUEe 3a Hail-moOpus
BAPUAHT IIPU IPUJIATAaHE HA TPEHUPOBBYHO BH3IACHCTBHE.

Ot pe3ynrarure Ha BapUallMOHHUS aHAJIU3 Ha BXOJAAIINSA U U3XOJAI TECT OT
MpWIAraHeTO0 Ha TeHepupaHa TPEHUPOBbUHA MporpamMa Npu OUATIOHUCTU €
HaIlpaBEHa OIIEHKA Ha Pa3Ipe]cICHUETO U BapUalMUTE HA OCHOBHUTE IOKA3aTEIN

— gucnepcusita, ¢opmara Ha  pa3npeleNeHUeT0  Ha - JIaHHUTE,
pa3sIpencIICHUETO Ha Pe3yJITATUTE M AMHAMUKATa HAa U3MEHEHMATAa MEXIy JBaTa
npoBeqieHu Tecta. HampaseH e 3a1b1004€H aHanu3 W UHTEpIpeTanus Ha JaHHUTE.

O1neHKa HA MOJYVYEHHTE HAYUYHU M HAYYHO — MPUJIOKHU Pe3YyJaTaTH

B pe3ynTaT Ha mpoBeIEHOTO TEOPETUUHO, METOIUYECKO U €KCTIEPUMEHTAITHO
M3CJIEIBAHE Ca TOCTUTHATH pPEIHIA HAyYHW WU NPWIOKHU NpuHOcU. Te mmar
3HAUYE€HHME KAaKTO 3a pPa3BUTHUETO Ha CIIOPTHATA HayKa, Taka U 3a MPWIOKEHUETO Ha
M3KYCTBEHUS MHTEJEKT B YIIPABICHUETO HA TPEHUPOBBYHUS MPOLIEC. Y CIIOBUSITA Ha
HEONPEIEIEHOCT A0 rojisiMa CTENEH Ca CBbpP3aHU C MPEAU3BUKATEICTBA Ha KOUTO
aBTOPBHT HU J]JaBa OTTOBOP B AUCEPTALMOHHUS TPY/, & UMEHHO:

- OINTHMH3HUPAHC HA CIIOXKHHU LCIICBU (bYHKHI/II/I,
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- ONTUMHU3HUPAHE PU HATUYUE HA OTPAHUYCHUS,
- IPUJIOKEHHUE HAa METOU 32 MHOTOKPUTEPUATHO ONITUMHU3UPAHE;
- ONTUMHU3HMPAHE MMPU HEITbIHA HH(OPMAITHSI.

Tazu MHOTOCTIOWHA CTPYKTypa OT MIPOLIECH U CBBP3aHUTE C TAX METOIH,
dbopMH M CpeicTBa 3a aHAJIM3 TMPEAOCTaBs OCHOBA 3a JIETAWIHO M OOEKTHUBHO
W3CJIeBAaHE Ha TPEHUPOBBYHOTO HATOBAapBaHE, Ha KOETO € IOCTAaBEH AaKIICHT B
HACTOSIINS TUCEPTAIMOHHUS TPY/I.

JlucepTallMOHHUAT TPYyJ BBBEXKJa HOBAa KOHIIENTyajdHAa W TEXHOJOTHYHA
paMKa 3a ONTHUMHU3UPAHE Ha TPCHUPOBBUHUTE HATOBAPBAHUS UPE3 U3IOJI3BAHETO HA
TCHEPAaTHBHU MOJICTTN Ha M3KycTBeHUs MHTENEKT (Generative Al), KaTo HHTErpHpa
MPUHITUIIMTE HA METOAMKATA Ha CTIOPTHATA TPEHUPOBKA, aIAIITUBHOTO MOJCIINPAHE
¥ CTaTHCTUYECKaTa Bepru(PuKaus B €IMHHA METOIOJIOTHS.

[locturmatuTe  pe3ynTaTd  WMaT  WHTEPAMCHUIUIMHAPEH  XapakTep,
oOeIMHABAaKM HAyYHUH TOJAXOJM OT OOJacTTa Ha crHopTHata (u3nonorus,
OMOXUMHUS, CIOpPTHA TICUXOJIOTHSA, CTaTUCTHKA, MAIMMHHOTO oOydeHue. OT
JTUCEPTAIMOHHMS TPYJ MOTAT Jla ObJaT U3BEICHU CIACAHUTE HAYYHU U MPUIIOKHH

NPUHOCH:

Hayuynu npunocu:

1. Pa3paboteHa e uHTErpajiHa METOJUKa 32 ONTUMHU3MPaHEe HA TPEHUPOBBUYHHUS
IIpOLlEC 4Ype3 TIEHEpaTUBHM MOJEIM Ha HU3KYCTBEHHUs HHTENEKT. ToBa
npenmnosiara ONTHUMH3MpaHe 4ype3 npuiarane Ha (Al-texnomorum) B
CIIOpPTHATa IIOArOTOBKA.

2. WMsnomsBanero Ha GAN Mpexara, KaTo CpEACTBO 3a TIE€HEpHUpaHE Ha
TPEHUPOBBUYHU IMPOrpaMU M HAMUPAHE Ha ONTUMAJIEH BapuaHT 3a
MOMEHTHOTO ChCTOSIHUE Ha ChCTE3ATEIIUTE.

[IpunoxHU IPUHOCH:



3. JlemoHCTpupaHa € Bb3MOXXHOCTTa 4Ype3 I'€HEPATUBEH MOJEN HAa U3KYCTBEH
MHTEJEKT 1a Ob/IaT Bb3MPOU3BEACHN TPEHUPOBBUHU IPOrPAMHU ¢ MUHUMAITHU
OTKJIOHEHHSI CHPSIMO PEATHUTE, U3MOJI3BAHU 32 OOyUYEHHE HA MOJIENa.

4. Tlpunoxenu ca cuctema oT popMalIU3UpPaHU JIOTUYECKU MTPABHUIIA 32 KOHTPOI
Ha BbTpEIIHAaTa ChIVIACYBAHOCT M METOJAWYecKaTa JOMYyCTUMOCT Ha
reHepUpaAHUTE OT MOJIeTIa TPEHUPOBBYHU HATOBApPBAHUS.

5. AmpobupanaTta TpeHHpOBBUYHA mporpama 3a ce30H 2023-2024 r., 6a3upaHa
U3ISUI0 HA TEHEPATHBEH MOJEN, NPWIOoKeHa MpU MIIAJCKKUS HAIlMOHAJEH

oTOOp 1O OMATIIOH, KaTO AOKA3aTeJCTBO 3a padboTel] MO

3aKJII0UYeHHe

Ha mamero BHMMaHWE € MpENIOKEHa MHOTO CEpHUO3HA W 3aTblI00YeHa
Hay4YHa pa3paboTka B oONacTTa Ha CHOPTHATa TPEHHPOBKA, OTroBapsiia Ha
ChBPEMEHHUTE U3UCKBAHUS 32 ONTUMHU3UPAHETO HA TPEHUPOBBUYHUS MPOIIEC, Upe3
MPWIAraHETO Ha TEHEPATUBHH MOJCIIA Ha U3KYCTBEHUS UHTEIICKT.

[lenTa e mocTUrHAaTa U JAOKa3aHA HA MPAKTUKA C BUCOKA CTEINEH Ha aANTaTUBHOCT,
WHIUBHAJlyalnu3alusd W TPEUU3HOCT B YIPABICHUETO HA TPEHUPOBBUYHUTE
HaTOBapBaHUS.

HSBCI{CH ¢ KpUTCPHUM 3a OITHMAJIHOCT, IIPpH KOWUTO e(beKTI/IBHOCTTa CC
onpeacisi OT CbBKYITHOCT OT LICJIH.

Pa3paboTrenara uHTErpasiHa METOIUKA 3a ONTUMU3UPAHE HA TPEHUPOBBUHUS
MpoIIeC, Ype3 U3MOJI3BAHETO HA TEHEPATUBHU MOJICTU HAa U3KYCTBEHUS WHTEJEKT B
HEroBara ILsJIOCT, 00XBallla JByCTpaHHATa BPb3Ka ,, 103a-e(eKT U € HOB eTam B
IJIAHUPAHETO U YIPaBJICHUETO Ha CHOpPTHATa TpeHUpoBKa. ToBa He mpenmosara
U3MECTBAHE Ha pOJsATa Ha TPEHbOpPA, a OCHUTypsBa HAJIeXKJAHA OCHOBa 3a
MH()OPMATUBHOCT U B3€MaHE Ha PEIICHHUE.

[Tpod. Muxaun KondeB e u3cienoBaTen U Thpcelll 3HaHUS U HOBU OTKPUTHUS
B HayyHaTa o0yiacT. AHajau3aTop Ha MPOILIECH U SBJICHUS CBBP3aHU C MIPUpPOJATa U
OoOIIecCTBOTO, KaTo ce OomnuTBa Ja ¢opMyldpa HU3BOAM M Ja OOSCHU



3aKOHOMEPHOCTUTE B MOBEJCHUETO HA 1a/IcHAa CUCTEMA B HEMHATA LISLJIOCT, KOETO TO
nmpaBu 3aabia004YeH W TOCJeaoBaTelieH u3ciemoBaren. OtnnyaBa ce ¢ Oorar
npodeCHOHAJICH OITUT B 00JIaCTTa HA MaTeMaTUKATa U CTATHCTUKATA, KOETO € BUIHO
Y OT JACEPTALMOHHUSA TPY/I, KOUTO OLIEHSIBAM BUCOKO.

[Ipenyiaram ¢ yO6eIeHOCT Ha HAyYHOTO XKYpPH, J1a Ob/I€ MPUCHIEHA
Hay4HaTa CTeMeH ,, JlokTop Ha HaykuTe Ha mpod. Muxaun Msaiiinos Konues,
JIOKTOp B 0o0OsacT Ha Bucmieto o6pazoBanue 7. 3apaBeona3BaHe U COPT,
npodecHoHATHO HanpasieHue 7.6 CropT.

17.02.2026r Penensenr :
/ mpod. C. Heiikos, au /
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REVIEW

Prof. Svilen Neykov, D.Sc.

of a dissertation for the award of the scientific degree "Doctor of Science", in the
field of Higher Education 7. Health and Sports, professional field 7.6. Sports, on
the topic:

INTEGRAL METHODOLOGY FOR OPTIMIZING TRAINING LOAD THROUGH
GENERATIVE MODELS OF ARTIFICIAL INTELLIGENCE

Author: Prof. Mihail lvaylov Konchev, PhD

General information about the author:

Prof. Mihail Konchev, PhD was born on March 14, 1979 in Sofia. He has a higher
education in the field of information and software technologies. He holds a
master's degree in "Information and Management Technologies" from the
University of Chemical Technology and Metallurgy - Sofia, a master's degree in
"Software Technologies in the Internet" from the New Bulgarian University, as well
as a doctoral degree from the University of National and World Economy.

His professional experience includes many years of expert, teaching and research
activity in the field of statistics, data analysis and information technologies.

Since July 2022, he has been the Deputy Chairman of the National Statistical
Institute, and in parallel with this, he develops active academic activity as a
professor at the National Sports Academy "Vasil Levski". He has participated in a
number of scientific and applied projects related to data analysis in sports. His
scientific interests are in the field of mathematical modeling and artificial
intelligence.
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Data about the dissertation:

The dissertation is presented in a volume of 286 pages and consists of four main
chapters. The first chapter includes — Introduction to the theory and methodology
of sports training — reveals the essence of training load, types of algorithms and
application of various optimization methods. The second chapter: Covers the
methodology of the study, goal, tasks and methods used. The third chapter:
Optimization of training load through generative models of artificial intelligence.
Theoretical foundations of generative models. Main types of generative models.
The following are analysis and results, logical conclusion, bibliography and
application.

The dissertation is well illustrated with 26 figures and 18 tables. 126 literary sources
were used.

Relevance of the problem: This dissertation presents the results of an experimental
application of a generative model of artificial intelligence to optimize training load
in elite athletes in cyclic sports.

The purposeful activity related to finding a training algorithm that optimizes the
load parameters to achieve maximum functional effect. Optimization of training
loads is among the greatest challenges in the methodology of modern sports
training. Solving this problem, according to the author, requires the application of
a system-structural approach that takes into account the classical scheme of the
adaptation process, characterized by the interactions between “organism-
environment”. Prof. Konchev expands and deepens the search for this problem for
the finest control of complex dynamic systems with probabilistic behavior in the
field of big sports, because even the smallest changes lead to significant changes in
sports achievement, and from there in the evaluation system. The challenge is
related to finding an algorithm with great freedom and variability for control. The
complex interrelationships between the individual parameters of the training load
are expressed in the functional and structural reorganizations in the athlete's body,
which arise not from the impact, but from the dynamic interaction between the
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processes going against each other, as well as the activity of the system itself in
relation to the impact.

Examples of training load management in various cyclic sports are presented, and
the possibilities for validating generative models in sports practice are discussed.
The aim is to assess the possibilities of how, based on the existing mathematical
models for training loads and the established methodology of sports training,
advanced training algorithms can be built that offer flexible, effective and reliable
solutions in the conditions of a wide variety of degrees of freedom in the training
process. Thus, by combining a system-structural approach with the capabilities of
artificial intelligence, new challenges are discovered in the process of searching for
optimal solutions in training loads. A new step in the development of such a
comprehensive mathematical approach is to build on the previous applications to
an advanced training algorithm that combines the mathematical rigor of global and
local optimization procedures with a system-structural view. A significant
contribution and the merit of the author, who reveals the new direction and the
construction of this concept, namely - the transition from separate mathematical
modules to an integrated system-structural approach with the help of artificial
intelligence, the so-called "global scanning" of the parametric space. The analysis
of the algorithms presented in the dissertation Global-Local Synergy, Tunnel
Generative, Adaptive Search, Multi-Objective Generative Pipeline, emphasize the
growing need for the use of probabilistic predictive models, fine local optimization
and continuous feedback.

The conceptual model of the study is based on a systematic study of existing
scientific approaches, theories and empirical results related to the management of
training loads in cyclic sports and the application of generative models. Of interest
for the practical implementation of the goal is the selection, which is carried out in

such a way as to cover various training scenarios, cyclic structures and functional
states of athletes, in which the coaches have an active participation. The test
sample should be characterized by sufficient diversity to allow an objective
assessment of the model's ability to generate realistic and logically coherent
training programs, close in structure to those created by coaches in practice.
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In chapter one of the dissertation, the author examines the essence of training load
and presents us with a general mathematical formulation as an optimization
problem. He makes a thorough analysis of the input parameters that are subject to
change and the objective function. He presents mathematical equations that

reflect the essence of optimal loads and how the objective function changes
through its control parameters in their permissible space. A very good graphical
representation of the objective function brings clarity and understanding to the
problem of optimizing training loads in terms of the "range of impact". The function
is presented that describes the concentration of lactate in the blood depending on
the speed, and an optimization algorithm (optimal combination of the values of the
control parameters) is presented to minimize the accumulation of lactate. A critical
analysis of existing methods of different authors, different points of view for the
purpose of optimizing the load has been made. This includes — Rosenbrok's
method, Price's method, random search method, for finding a global extremum,
Wang-Luus method, gradient method of the "heavy ball", tunnel method and
application of generative methods for artificial intelligence. The advantages and
disadvantages of each of them are reflected.

Chapter Two — Research Methodology aims to offer a comprehensive approach
with clearly defined 5 stages in managing training load and adaptation of the body.

The goal and tasks with which the author defends his thesis for the implementation
of an integral methodology for optimizing the training process, through generative
models of artificial intelligence are clearly defined and outlined.

The object and subject of the dissertation work are described correctly and seven
research tasks are formulated, which receive a real answer in the third chapter and
on this basis the conclusions are objectively formed. The research methods provide
theoretical justification, empirical verification and statistical verification of the
proposed methodology.

Adequate and reliable statistical methods for data processing are applied,
described and arranged very well. The statistical analysis covers and aims to assess
the effectiveness of the developed generative model of the applied training
program of the national biathlon team for the season (2023-2024) for youth. The
results of the statistical analysis are interpreted and the effectiveness of the model
is assessed.
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In_the third chapter, the author focuses on the presentation of the principles
underlying generative models. presents us with the historical development and
essence of generative models, in which lies the possibility of modeling a complete
probability distribution of variables. Skillfully and competently, Prof. Konchev
examines the main types of generative models and their training. Examines the
applicable methods for multi-criteria optimization, which can be integrated into
linear and nonlinear programming in individual sports training. Highlights the

advantages and limitations of the generative approach, which includes a
combination of heterogeneous sources of information, i.e. of different nature
(physiological, biomechanical, organizational). The author suggests that with the
introduction of generative models of artificial intelligence, an opportunity appears
to fundamentally change the training process. For example, generating 200
proposals for training programs., which is impressive?! The new scientific direction
considers the training process, not as a discrete set, but as a continuous cycle of
learning and improvement. Interest is the fact that after receiving feedback from
the athlete, it becomes part of the data for retraining the generative model.

Examples of training load management in various types of sports are presented,
discussing the possibilities for establishing generative models in sports practice,
which offer flexible, effective and reliable solutions in the conditions of a wide
variety of degrees of freedom in the training process. Thus, by combining a system-
structural approach with the capabilities of artificial intelligence, a new direction is
opened in the process of searching for optimal solutions in training loads.

Chapter Four — Results and Analysis

The author presents us with generated personalized training programs based on a
training sample of training programs. It shows what the integration process consists
of with the corresponding steps. Possibilities for validation of hybrid arrays,
combining data of different origins, but compatible with the same methodological
framework. Combinations of load with a force character and high intensity are
demonstrated for validation of the generated programs. The accuracy of the
generative model is assessed as the degree of correspondence between the expert-
generated programs and those from the GAN network. Data validation is aimed at
verifying that the array meets the predefined requirements for logical connectivity.
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A file containing 44,694 daily observations and 180 training programs was
processed.

Inters represents the author's analysis regarding the training of the generative
model, as the "generator" accepts a combination of data, and the "discriminator"
receives both real and synthetically generated examples and evaluates their
reliability, and from here each of them strives to minimize its loss, and thus the
generator learns to create distributions from data. A step that is unique in terms of
the application of high technologies and making a decision on the best option when
applying a training impact.

From the results of the variation analysis of the input and output test from the
application of a generated training program in biathletes, an assessment of the
distribution and variations of the main indicators - the dispersion, the shape of the
data distribution, the distribution of results and the dynamics of changes between
the two tests conducted was made. A thorough analysis and interpretation of the
data was made.

Evaluation of the obtained scientific and scientific - applied results

As a result of the conducted theoretical, methodological and experimental
research, a number of scientific and applied contributions have been achieved.
They are important both for the development of sports science and for the
application of artificial intelligence in the management of the training process. The
conditions of uncertainty are largely related to challenges to which the author gives
us an answer in the dissertation, namely:

- optimization of complex objective functions;

- optimization under constraints;

- application of multi-criteria optimization methods;
- optimization under incomplete information.

This multilayered structure of processes and the associated methods, forms and
tools for analysis provide a basis for a detailed and objective study of training load,
which is emphasized in this dissertation.
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The dissertation introduces a new conceptual and technological framework for
optimizing training loads through the use of generative models of artificial
intelligence (Generative Al), integrating the principles of sports training
methodology, adaptive modeling and statistical verification into a single
methodology.

The results achieved are interdisciplinary in nature, combining scientific
approaches from the fields of sports physiology, biochemistry, sports psychology,
statistics, machine learning. The following scientific and applied contributions can
be derived from the dissertation work:

Scientific contributions:

1. An integral methodology for optimizing the training process through generative
models of artificial intelligence has been developed. This implies optimization
through the application of (Al-technologies) in sports training.

2. The use of the GAN network as a means of generating training programs and
finding an optimal option for the current state of the athletes.

Applied contributions:

3. The possibility of reproducing training programs with minimal deviations from
the real ones used to train the model has been demonstrated through a generative
model of artificial intelligence.

4. A system of formalized logical rules has been applied to control the internal
consistency and methodological admissibility of the training loads generated by the
model.

5. The approved training program for the 2023-2024 season, based entirely on a
generative model, applied to the youth national biathlon team, as proof of a
working model.

Conclusion

A very comlex and in-depth scientific work in the field of sports training has been
proposed to our attention, meeting the modern requirements for optimizing the
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training process through the application of generative models of artificial
intelligence.

The goal has been achieved and proven in practice with a high degree of
adaptability, individualization and precision in the management of training loads.

Optimality criteria have been derived, in which efficiency is determined by a set of
goals.

The developed integral methodology for optimizing the training process through
the use of generative models of artificial intelligence in its entirety covers the two-
way relationship "dose-effect” and is a new stage in the planning and management
of sports training. This does not imply a shift in the role of the coach, but provides
a reliable basis for informativeness and decision-making.

Prof. Mihail Konchev is a researcher and seeker of knowledge and new discoveries
in the scientific field. An analyst of processes and phenomena related to nature and
society, trying to formulate conclusions and explain the regularities in the behavior
of a given system in its entirety, which makes him a thorough and consistent
researcher. He is distinguished by extensive professional experience in the field of
mathematics and statistics, which is also evident from the dissertation work, which
| highly appreciate.

| propose with conviction that the Prof. Mihail Ivaylov Konchev, PhD, to receive
the award of the scientific degree "Doctor of Science", in the field of Higher
Education 7. Health and Sports, professional field 7.6. Sports

02/17/2026 Reviewer:
/ Prof. S. Neykov, D.Sc. /
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