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BLPXY AMCEPTALMOHEH TPyY/ 3a NpuaoOHuBaHe Ha oOpazoBareHaTa U Hay4Ha CTETEH
,,JJOKTOp** B 00J1acT Ha BUCLLETO 00pa3oBaHue 5. T€XHUUECKH HayKH,
[TH 5.2. EnexTpoTexHuKa, €J1eKTPOHHKA U aBTOMaTHKa,
HayuyHa CrequayHoOCT ,,CUCTEMH € U3KYCTBEH MHTEJICKT

Aemop na oucepmayuonnusa mpyo: mar. ua:k. Crena I'nnunosa CrorikoBa

Tema nHa oucepmauyuoHHUsA mpyo: [IpuaoxkeHusi HA U3KYCTBEHUSI MHTEJIEKT B
WH(OPMAaUMOHHUTE CUCTEMH 3a yIIpaBJieHHe H Ou3HeC aHAJUu3

Peuenzenm: pou. a-p uwxk. Pagociaas Huxkosos Xpucyes

1. AKmyaanocm Ha pa3padomeanHus 6 OUCEPMAYUOHHUA MPYO nPodIemM 8 HAYUHO
1 Hayunonpuodico omuowenue. Cmenen u HUGH HA AKMYATHOCHMA HA npooOemMa U
KOHKpemHUme 3a0a4l, pa3paoomenu ¢ oucepmayusmada.

JluruTanu3anysaTa Ha MKOHOMHMKaTa U yIpaB/IeHHETO Ha MPOLeCUTe B HHIYCTpUATA
oOxBamjalilla BCe IIoBeue oOnacTH, pa3padoTkara M MacoBOTO BHEIpsBAHE Ha
HHTerpupaHy MHGOPMALMOHHN cucTeMu 3a ynpasjeHue (ERP cucremm), npeanaranu
Beue M Karo ycayra (SaaS) 3a na 6baar no-1oCcTbIHM OT (QyHKLMOHAHA U (UHAHCOBA
I7eHa TOUKa, JOBEI0Xa A0 KAYeCTBEHO H3MEHEHHEe He caMO B MHAYCTpUATA U OM3HECA, a
1 B 00IIIECTBEHOTO pa3BUTHE.

OT apyra cTpaHa B MOCJIEAHUTE FOANHH y1UacTBaMe B OTPOMEH CKOK B NPEAJIaraHeTo
Ha YCJYTH C MHTETPHpaHHd (GOPMHU Ha U3KYCTBEH MHTENEKT (Al). CpueTaHneTo Ha JBaTa
Mpolieca € IPeANnoCcTaBKa 3a psI3Ko NOBUIIABAHE Ha €(PEKTUBHOCTTA HA NPOM3BOACTBOTO U
B3PMBOOOPA3HO Pa3BUTHE HA OOLLIECTBEHUTE OTHOLICHUS.

JucepraumonHusT Tpyl Ha war. uHx. Crema CroiikoBa € TIOCBETEH Ha
pa3padOTBaHETO M MU3CJIEABAHETO Ha MHOBAaTUBHU MPUJIOKEHHS Ha U3KYCTBCH MHTEJICKT B
HHPOPMALMOHHUTE CHCTEMH 3a YINpaBjeHue 1 OW3HeC aHaluMu3, KOETO IPEACTaBJisBa
KaKTO 3Ha4YMTEJICH HayueH, Taka 1 IPHJIOKEH IPHHOC.

Pewenure B paborara 3agaud ca GopMyaupaHH 4pe3 3aAbja004YEeHO W3Cie/iBaHe Ha
MUTEpaTypHUTE HM3TOYHHLHM MO MPELU3HO MOAOPaHM KJIIOUOBM [TOKa3aTesd. 3aToBa M
MpeJCTABEHUTE pe3yJTaTH ca akKTyaJlJHd M JEMOHCTPUPAT 3aABIOOYCHH IO3HAHUS HE
camo B criennuyHM chepu Ha HayKaTa, a U Ha U3UCKBaHHUsTa Ha On3Heca.

W3cnenBaHusaTa B AUCEPTALMOHHUS TPyA Ca B TPU MPUOPUTETHU HAINPABJICHHS 3
reHepUpaHe Ha Jo0aBeHa CTOMHOCT B MHAYCTpHUATA Ype3 BHEAPSABAHE HAa WHTEJHMICHTHA
[pPOLECHA aBTOMATH3alys - B MHTErPUPaHUTE HHMOPMALMOHHN CUCTEMH B HHIYCTPUATA
(ERP cucrtemu), B CUCTEMUTE 3a YIpaBJIEeHHEC Ha B3aMMOOTHOLICHUATA C KIHCHTUTEC
(CRM cHcTeMH), B CHCTEMHTE 3a yIpasiieHHe Ha YoBewkuTe pecyper (HXM CHCTEMU).

2. Cmenen Ha RnO3HA8AHE CbCMOAHUEMO HdA llpOﬁﬂ&MlI U meopUueckKa

unmepnpemayua Ha J1UMepamypHuUs Mamepual.
3a 1a 000CHOBE [10JIXOJMTE 3a pellaBaHE Ha NOCTaBEHMs B JIMCEPTALMOHHUS TPYA
npo6iem, ac. mar. uHx. Crena CroiikoBa e u3nosnssaja 187 nuTepaTrypHu H3TOYHHMLIM,



[IOBEYETO Ha aHMIMACKU e3uK. JluteparypHata cripaBka e mr ;,a npeun’é o
LEJICHACOYEHO M TpelacTaBs 0000IIeHa BH3MSA 3a INPECEUHUTE TOUKK'“HA;oABRTC
B3aMMOCBBP3aHU HAyYHOIIPHUJIOXKHU OOJIACTU: M3KYCTBEH HMHTEJIEKT U HH()OpMATHOHHN
CUCTEMH 3a yIIPaBJICHHUE.

Cp3nazneHa e ¥ npujiokeHa coOCTBeHa HayuHa METOAMKa Ha o03opa, Oa3upaHa Ha
IIECT KJIFOUOBHM BBIIpOCA W IIET €Tala Ha OTCABAHE Ha JOCTBITHHUTE JIUTEPATypPHU
M3TOYHULK. ToBa ITOKa3Ba BHCOKa CTENEH Ha 3adbj0oyaBaHe B TeMara Ha JuUcepTauusTa
M OCh3HABaHE Ha HeoOXxoauMocTTa OHbIMorpagd)ckara cripaBka a UMa CUCTEMaTHU3UpPaH,
aHAJIMTUYEH M KPUTHYEH T[IOMIEeA, a He IMPOoCTO HHPOPMATHUBEH IIperyied] Ha
CBUIECTBYBALIMTE U3TOYHULIM 10 TEMATa Ha AUCEPTALUAITA.

B pesynrar ce e ¢popMupasia ¥ LeiTa Ha AUCEPTAUMOHHHUS TPyH - pa3paboTBaHe Ha
MHOBAaTHUBHU CO(MTYEpHU pELIEHUs 3a TMPWIOKEHWEe Ha W3KYCTBEH MHTEJEKT B
MH(MOPMALUMOHHUTE CHCTEMU 3a YyIpaBjieHHWe W OW3HEC aHaJiu3 B TPU HarlpaBJ€HHUS,
reHepupallu Jo0aBeHa cCTOMHOCT:

-  UHTEJMTeHTHa  MpOLleCHAa  aBTOMaTU3auus Ha  JIOKYMEHTOOOOpOT W
JIOKYMEHTO00paboTKa 3a peanu3auus Ha OU3HeC NpouecH B HHPOPMaLMOHHUTE
CUCTEMM 3a YIIPABJIEHUE HA PECYPCUTE HA MPEANIPUSITUETO;

- KJlacu(HKauus 10 KJIIOUOBU TI0Ka3aTesld 3a €()EeKTHBHOCT MPH OINepaTHBEH
anaiu3 B CRM  uH@OpMauMOHHM  CHCTEMM 3a  yIIpaBlieHHE  Ha
B3aMMOJIEHCTBUSITA C KJIMEHTH;

- KOTHUTHUBHO B3aWMOIENCTBHE B MH(POPMAUHMOHHU CHUCTEMM 3a yIIpaBlleHHE Ha
YOBEILKH PECYPCH U UHTErpUpaHd UH(HOPMALIMOHHU CUCTEMU B HHAYCTPUSITA

CamMusaT JiuTepaTtypeH 0030p MpeACTaB/IsIBa HAYYHO U3CJIeIBAHE C BUCOKA CTOMHOCT
1 € CIIOMOTHAJI 3a (pOpMHUpaHe Ha CbBPEMEHHa OlleHKa Ha Mpobiiema u GhopmyaupaHe Ha
aKTyaJIHH HallpaBJIEHUs 3a U3CJIeIBaHe, CbOTBETHO MpeyiaraHe Ha COOCTBEHH peIIeHHsl.

3. Cvomeemcmeue Ha U3OPAHAMA MEMOOUKA HA U3CT1E08AHE C ROCMABCHAMA UeET
1 300a4u HA OUCePMAUUOHHUA MP)YO.

IIpy n3bopa Ha MeToAMKa 3a U3N'BJIHEHUE HA MOCTABEHUTE B JMCEpTAlM[Ta 3a7aun
mar. uMHX. Crena CrToiKOBa cé € pPBKOBOAWJIA OT ChBPEMEHHUTE TEHJEHUHH B
IPUJIAraHeTO Ha pa3IMuHU (OPMU Ha H3KYCTBEHHS HHTEJIEKT B HH(OOPMAIMOHHHUTE
CUCTEMH 3a yIpaBJIeHUE U OU3HEC aHaIM3, OTKpPOEeHH B I 1aBa 1.

Tpute HanpaBieHMs, KakTO W TMPENJIOKEHUTE OT JUCepTaHTa pelIeHus ¢
MPWIOKEHUE Ha METOAUTE Ha CBBPEMEHHHS HW3KYCTBEH WHTEJIEKT ca pa3IjieJaHu B
OTAEJIHU [VIaBU Ha AucepTauMoHHus Tpya - [1aBa 2, I'naBa 3 u ['nasa 4.

B InaBa 2 e cwv3gameHo e wHoBaTUBHO co(ryepHo peweHue (Hybrid DIE) 3a
MHTEJIMMEHTHA pOOOTH3MpaHa IMPOLECHAa aBTOMaTH3alus Ha JA0KyMeHTooOpaboTka H
W3BJIMYaHE HAa JAHHU OT JOKYMEHTH 3a OM3HEC NMpOoUeCH B MH(MOPMALIMOHHHTE CHCTEMH
3a ympasjieHHWe Ha pecypcute Ha npeanpustuero (ERP cucremu) karo uyact ot
MAEHTU(ULUUPAHOTO B JIMTEPATYypHUsl 0030p HamnpaBiieHHE 3a TeHepupaHe Ha JoOaBeHa
CTOIHOCT  4pe3 BHEApPsABAaHE HAa HWHCTPYMEHTH 3a HWHTEJUIeHTHAa MpOlECHA
aBTOMaTH3alUus, OazupaHU Ha M3KYCTBEH MHTEJIEKT B UH(OPMALMOHHUTE CHCTEMHU 3a
ynpasjieHHe. Pa3paboTeHOTO copTyepHO peumieHHe 3a 00paboTKa Ha JOKYMEHTH €
CpaBHEHO C LIMPOKONPUIIOKHUMA ajnTepHaTuBa npeaiarada or SAP BTP, nazapen nuaep ¢
OrPOMHO npujiokeHue. OTdes3aHu ca NpeuMyIIECTBaTa Ha MPHIIOKEHUETO.

)



B I'naBa 3 e usciieBaHa BB3MOXHOCTTA 3a IIPUJIaraHe Ha CHB
MallMHHO o00OyuyeHue - abpBeTa Ha peweHussita CART, ancam6On x@
pewenusaTa oT pasznuueH Bua; KNN anmroputMu M MauiMdHU C OTIOPHH BEKT
peliaBaHe Ha 3aJayd 3a JABOMYHA KJacHM(UKaluus T0 KJIHUOBHM TIOKa3aTelu 3a
€(PEeKTUBHOCT IPpA OMNEPAaTUBEH aHajlv3 B UH(OOPMALUMOHHU CUCTEMU 3a yNpaBJiEeHHWE Ha
B3auMoaencTRUATA ¢ KJIMeHTH (CRM cucrtemn).

B I'maBa 4 e pa3pabdoTeH UHTEIUIeHTeH AurutajieH acucteHT RTB, 6a3upan Ha
nonynsapHus roiaaM e3ukoB wmopen GPT2, 3a noanmomMarane Ha OOYYEHHETO T10
MporpamMupaHe M H3M0JI3BaHE Ha podoTu3HupaH JladoparopeH cteHa Mitsubishi RH-
6CH7020-D B HayyHOM3CJI€A0BATEJICKUS U YUeOHUS IIpOLIEC.

Besaka orhaenna rmaBa cbhbAbpiKa CUCTEMaTH3MpaH siceH 0030p Ha mpodiema U
Bb3MOXKHUTE pELUEHUs, IMOCTAHOBKA Ha KOHKpEeTHara 3ajaya, HM300p Ha MOAXOA 3a
peliaBaHe, Ch3laBaHe Ha MareMaTUYECKH MOJIEJI, HeroBara co(pTyepHa pealu3auus U
U3CJIeBaHE Ha MOJIy4eHHUTE pesyiarartd. M30paHara mMeToauKa € sICHO MNpPEeACTaBeHa,
apryMeHTHpaHa MU anroputmusvpada. Mscineasanu ca pesyiaratute OT pa3pabOTEHHTE
copryepun peweHus. OueHeHa € €(@EKTUBHOCTTA OT MPEMIOKEHUTE pPEIIEHUS U €
[oKa3zaHa [PUJIOKMMOCTTa Ha pa3padOTKUTE.

4. Kpamka anaiumuuHa XApakmepucmuka HA ecmecmeomo U OUEeHKd Ha
00CMOGEPHOCIMA HA MAMEPUAIA, 6bPXYy KOUmoO ce 2padam npuUHocume Hda
oucepmauuoHHuUA mpyo.

TexkcTbT € SICHO M TIpaMOTHO HamucaH B Hayu€H CTUJ, KOETO I10Ka3Ba, 4e
JIOKTOPAHTHT IMO3HABA HE CaMO peLIaBaHUTE 3aJauyu, HO U aKTyaJJHUTE HAyYHU METOJIM 3a
pelaBaHeTo UM. ABTOPHT € MPHIIOKHIT ChbBPEMEHHA METOAMKA 3a aHAJIM3 HAa HAJUYHUTE
JIMTEPaTypHH U3TOUHHMLIM U BHUMATEJIHO € CTPYKTYpHpaJl U ONHcall pellaBaHUuTe 3a/1auH B
TpU OTHEJIHU [IaBU. Bceska rasa 3amouBa ¢ 0030p Ha mpobjiema, M300p Ha METOHd 3a
pellaBaHe, MaTeMaTUYeCKO OMUCAHUE Ha PEIICHUETO U ajiIrOpUTMU3aLus, pa3padoTKa Ha
CO(TYEpHO PELICHUE U aHAJIM3 Ha MOJIYYEHUTE pe3ysITaTH.

MarepuaiibT, BbPXYy KOWTO Ce€ IpaidT NMPUHOCUTE, € JOCTOBEPEH M aJIEeKBATEH Ha
pelaBaHUTe 3aJaud. ba3uTe HaHHW, H3M0J3BaHU 3a OOYUYEHMETO Ha MOJEJINTE ca
NOCTBITHU U JOCTOBEpHHU. Pa3zpadboreHuTe COPTyepHH MAKETH 3a€HO C PEe3YJTaTUTE OT
padoTara UM ca IOKa3aHU B TPU OTHECJIHU MPHUJIOKEHHS KbM paboTara — CbOTBETHO KbM
I'naBa 2, 3 1 4, u morar Ja ObaaT NPOBEPEHU Y M3II0JI3BAHU 3a ObJIELIN U3CJIeABaHMUS.

[IpuHocuTe B InpeacTaBeHaTa padoTa ca M3rpaJieHu BbPXY IMpeACcTaBUTENHA,
NOCTOBEPHA U HAy4YHO INpoBepuma Oasa.

5. Hayunu w/unu nHayunHonpuiodcHu RNpuUHOCH HA OUCEPMAUUOHHUA MPYO.
SHauUMOCm HA NPUHOCUME 30 HAYKAMA U RPAKMUKama.

HuceprauTsT ac. mar. uHX Crena CToMKOBa € NpejcTaBujia 1WecT NPUHOCA B JBE
IPyINH — HAyYHO-TIPUJIOXKHHU U TIPUJIOKHH.

KbM HayyHO-NIPUIIO)KHUTE TNPUHOCU Cca TIPEIACTABEHUTE M E€KCIIEPUMEHTAJIHO
M3CJIeIBaHU OBJIOOKU HEBPOHHU MOIENU 3a UHTEJIMIEHTHAa poOOTH3MpaHa MpolecHa
aBTOMaTH3alMs Ha JoOKyMeHTooOopota B ERP cucremure; npeanoxeHUsAT HOB METOJ 3a
omnpenesssHe Ha Kiao4doBM mnokaszareard B CRM cucremure; pa3paOOTEHUSAT W TECTBaH
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OeHUMapK 3a OLEHSBAHE Ha CIIOCOOHOCTTA Ha OOYUEHHM €3MKOBH MOIIH renep?fﬁé’r
KOJI 110 3asiBKa B poOOTHKaTA. Dirap M70BAVB
KbM OpUIOKHUTE IPUHOCU Ca U3CJIeABaHUATA Ha INPUWIOKEHUETO Ha MOOEHH 30

MaIlMHHO OOyueHHe OT pa3jiMueH BHJ 3a pelllaBaHe Ha MPWIOKHU 3ajJauyd B padorara C
knneHTuTe B CRM cuctemure; pa3paboTeHUST UHTEJIMIEHTEH AururtalieH acucteHT RTB,
0aszupan Ha GPT2, mo noanomarane Ha 00y4YeHHETO IO TIporpaMupaHe U U3CJIeIBAHETO B
pooornkara, ERP u HXM cucremure; paspadorena e rardopma Private Edge LLM 3a
JIOKaJIHO 00yueHHe Ha €3UKOBH mMojeau. O0yUeHUAT UHTEJIMMEHTEH JUTUTAJIEH aCUCTEHT
RTB moxe ma Oblie CBbp3aH ¢ MHTEerpupaHa MH(OPMALMOHHA CUCTEMa 3a YIIPaBJIECHUE
SAP Business Technology Platform (SAP BTP).

315710 npyeMaM HaJIMYMeTO Ha Hay4HU U NPUIOKHHU MPHUHOCH B IMCEPTALMOHHHS
TPpyd B acrmekra Ha I[puWjaraHe Ha MPUIOKEHUS C H3KYCTBEHHS WHTEJIEKT B
HHTErpUpaHuTe MHOOPMALMOHHU CUCTEMU 3a yIIpaBjeHUe U OU3HEC aHaju3a

6. Ouenka 3a cmeneHma Ha AUYHOMO yUacmue Ha Oucepmanma 6 RPUHOCUMe.

OT ChIBPXKAHMETO Ha JAMCEPTAUMOHHUS TPYH, NPUIIOKEHUATa C pa3pabdoOTEHUTE
cODTYepHH peleHUs, MPUJIOKEHWTEe MyOnuMKauMuM M HayMHAa Ha I[peACTaBsHE Ha
MOCTUTHATUTE PEe3yITaTH SICHO JIMUM CaMOCTosATeNHaTa paboTra Ha JOKTOpPaHTKAarTa BbHB
BCHMUKU €Tamyd Ha IpeJcTaBeHara pabdoTa — aHalU3 Ha JINTEPaTyYpPHUTE H3TOUHULIH,
CHHTE3MPAHETO Ha OCHOBHHUTE HANpaBJIeHHE Ha MPHIIOKEHHWE HA M3KYCTBEH UHTEJEKT B
CHUCTEMUTE 3a YyHpaBjcHHE, MOoJ00p Ha pPa3jiMyHA MOJEAM Ha M3KYCTBEH MHTEJIEKT U
PUIOKECHUETO UM B CO(PTYEpHH pELIeHMs, U3CJeABaHE Ha I[10JyYEHUTE pe3ylaTaTH M
GopmynupaHe Ha 000CHOBAHHU U3BO/IH.

CuuTtam, Uye NpeAcTaBEeHUTE HAyUHH, HAYUHO-TIPWIOKHU U TIPUJIOKHU pe3ysTaTu ca
JIMYHO JEJI0 U TTOCTHUIXKEHUE Ha AUCEPTaHTa.

7. Ilpeuyenka na nyonukauyuume no OUCepmMayUOHHUs mpyo.

[TyOnukauuuTe 10 JUCEPTAUMOHHUA TpyA ca 4YeTdpd Ha Opoil. Tpum ot
nyONMKalMKUTE ca Ha aHIVIMMCKHA €3WK W ca uHIAekcupaHa B Scopus. IlpencraBenure
nyOJUKalMU ChABP)KAT CHUIHOCTTA HA AUCEPTALIMOHHUS TPYI — MPEIJIOKEHUTE MOAX0AH
M TIOJydeHHTe pe3yiaTard. ToBa MM J1aBa OCHOBaHHE Ja CYHUTaM, Y€ IPEICTAaBEHUTE
OCHOBHH pE€3yJITaTU B AUCEPTALMOHHUS TPYyHd ca IOCTUrHATH C BOJEUIOTO y4acTHE Ha
JOKTOpaHTa.

KbM jgataTta Ha M3roTBsIHE Ha CTAHOBMILIETO NPEACTABEHWTE NMyOnMKauuu umar 29
LMTUpaHUs B Scopus.

ABTopedeparbT TNpeacTaBs B CHUHTE3MpaH BUJ TIPEIJIOKEHUTE peLIeHUs 3a
MPUJIOKEHHUS Ha M3KYCTBEHHS MHTEJIEKT B UHPOPMAaUMOHHUTE CUCTEMH 3a YIIPABJIIEHHE U
OM3HEeC aHaJIM3 B TPUTE OTKPOEHU BaXXHU HaIllpaBJICHUS.

8. H3znonzeane uHa pesyimamume om OUCEPMAUUOHHUA MIPYO 6 HAYYHaAmMA U
couuanHama npakmuka. /Jokymenmu, Ha KOUMoO ce 0CHOB8A6A MEHPOEHUEHO.

XapakTepbT Ha MOCTUTHATUTE PE3yJITaTH IMpeArosiara U3IMoA3BaHETO UM  KakKTo 3a
HAy4HH, TaKa U 3@ YHCTO MPUJIOKHU Uenu. Hsama npuioxeHn TO0KyMEHTH 3a W3I10/I3BaHe
B MHIYCTpHSITA, KOETO HE OMajioBakaBa MOCTUIHATUTE pe3yJTaTd U pa3paboTeHuTe
codTyEepHU MPUIIOKEHUS.



HAaUMEHYBaHU OOEKTH M 3a Kjlacu(pukauuss Ha [OOKYMEHTH, KaKTO M IpUIl :
0a3MpaHO Ha MOJEJIMNTE 3a MHTEJMIEHTHA poOOTHU3HMpaHa MpolieCHA aBTOMATH3alUs Ha
JJOKYMEHTOOOpadoTKa M M3BJIHYaHE Ha JaHHU OT JOKYMEHTH 3a OHU3HEC MpouecH B
MH(MOPMALIMOHHHUTE CUCTEMH 3a YIpaBlieHHWE Ha pecypcute Ha npeanpusitiero (ERP
cuctemu). B ERP cucremure. Ilpennoxenoro peumieHne € CbU3MEPUMO € pa3padbOTKUTE,
peaiu3upanu oT copTyepHust rurait SAP.

[IpensioxxeH € HOB METOH 3a CEJICKIUS Ha KJIMEHTH CIpPsSMO KJIFOUOB IOKa3arTes 3a
€(DEKTUBHOCT J0KMBOTHA CTOMHOCT 10 OTHOILUEHHE Ha TeHepUpaHa CToHHOCT. TecTBaH €
32 TEJIEKOMYHUKAUMOHEH Omeparop Ipe3 eeKTpoHHUsI MarazuH kbM CRM cucrema u
pELIEHUETO MOXKeE a ObJe U3M0J3BaHo B B pa3inyHu CRM cucremu.

Pa3paboTeH € UHTEeNIUreHTeH aururajieH acucteHT RTB, Oa3upaH Ha rojsiM e3uKoB
momes1 GPT 2, 3a moamomarase Ha OOYYEHMETO IO IpOorpamMHUpaHe W M3II0JI3BaHE Ha
poboTuzupaHn jaboparopeH cTteHa Mitsubishi B HayuHOHU3CIEOOBATENCKUS W yueOHUS
npouec. To#t e npunoxxkuMm U B ERP cuctemMu 1 MuHPOpMAaLIMOHHU CHCTEMH 3a yIpaBlIeHHE
Ha yoBelKku pecypcu (HXM cucremn).

NUsrpagena e nokanHa niargopma Private Edge LLMs 3a oOyuyeHue Ha rojiemu
€3UKOBU MOJIeJIU BBPXY O0a3u JIaHHU OT JOKYMEHTH OT HAy4YHW, MPUIJIOKHU W HAYYHO-
MPUJIOKHN 00J1IaCTH ¢ BB3MOXKHOCT 3a JIOKAJIHO OOyUYEHHE 3a 3ama3BaHe Ha TsAXHaTa
noBepuTeNHOCT. KoHuaeHUMamHOCTTa Ha HHGOOpMaLHUsATa € KJIIoUOBa HE camo 3a
ONTHMH3aLKATa Ha OM3HECA, HO YECTO U 3a HETOBOTO OlIEJIsIBAHE.

9. Ouyenka Ha cvomeemcmeuemo Ha asmopeepama ¢ HIUCKEAHUAMA 3d
U320MEAHEMO MY, KAKMO U HA AO0eK8AMHOCHIMA HA OMpPA3S8AHEe HA OCHOBHUME
RON0MCEHUS U RPUHOCUME HA OUCEPMAUUOHH U HIPYO.

[IpeacraBenussT asropedepar € B obem oT 32 CTp. TEKCT, CTPYKTYpUpaH B MET
IJIaBU U U3LJ10 CbOTBETCTBA HA U3MCKBaHUATA 3a U3roTBaHeTo My. [locouenu ca HayuHo-
MPUJIOKHUTE M TMPUJIOKHUA TPUHOCU Ha JOKTopaHTa. I[IpuiokeH € CHOHUCBhK Ha
MyOJUKALUUTE 110 AUCEPTALUOHHUS TPYA M PE3IOME Ha aHIITHICKU €3HK.

OTpa3eHn ca OCHOBHUTE TIOCTAaHOBKH, H3JIO)KEHUM B JIHCEPTALMOHHUS TPYI,
HaIMpaBEeHUTE WU3CJIEABAHUS U MOJIYUEHH pe3yaTaTh U popMyIupaHHu U3BOJIH.

10. Muenus, npenopvKu u 0€1excKu.

Pa3zpaboTeHusAT aucepTauyMoOHEH TPYA TpEeTHpa akTyajeH npodieM W npeajara
akTyasiHu pewenus. [locraBenara uen - pa3paboTBaHe Ha HMHOBATUBHU COMTYEpPHH
pEelIeHUs 3a TPUIOKEHUE Ha U3KYCTBEH HHTEJIEKT B WH(OPMALIMOHHHUTE CHUCTEMHU 3a
yIipaBJieHHue U OU3HEC aHAJIM3 B TPU HAMNPABJIEHUSA, € U3LSJIO U3ITBJIHEHA.

Hsmam 3a0eneXKu IO CTHa Ha W3jlaraHe Ha marepuaiga U o(pOpMJIEHUETO Ha
AucepTalMoHHara padora.

Hayunata cdepa, B KosTO pabOTH AMIJIOMAHTA, € M3KJIIOUMTEJHO aKTyajHa M
JMHAMHYHA ¥ 3aTOBAa UMaM JBE NIPENOPBKUA KbM JIUIIJIOMAHTA:

- pa3pabotkute Aa Obaar mo-0bp30 MyOJUKYBAaHM B HAayuyHaTa JUTEparypa U Mo-

[IMPOKO MPEACTaBSIHU Ha HayyHd (QOpyMH, 3allOTO MPEACTABJISIBAT 3HAUMM
Hay4eH U MPUJI0KEH UHTEPEC.



- Karo cJIeIACTBHC OT IOpHOTO, Aa CC pa6om 3a IMPAKTHYCCKO BHCAPABAHCTO HaA
I[TIOCTHMXKCHHUATA, OITMCAHU B IUCCPTALIUsATA, B PCaJIHH CUCTCMH 34 YIIPABJICHUC.

HanpaBeHme I[IPCIIOPBKHU CaMO ImoAYCpTaBaT OTIIMYHOTO 001110 BII€YaT/IeHHE Ha

AUCCPTAIMOHHHUS TPyAd M 3HAUYHUMOCTTA Ha IPCIJIOXKCHHUTC PCHICHHUSA W IMOCTHIHATUTEC

pe3yJITaTH.

11. 3axknwuenue c ACHA ROAOHCUMETHA UTU OMPUUAMETHA OUYEHKA HA

oucepmauuoHHuUsa mpyo.

JlucepraioHHUAT Tpya Ha mar. uHXK. Crena ['anmnHoBa CTONKOBa € IMOCBETEH Ha
aKTyaJleH npoOjeM MW T[peacTasiisiBa €Ha 3aBbplleHa Hay4yHOMU3CJIeJd0BaTesIcKa
pa3padoTKa ¢ HAYYHONPUJIOKHU U NPUIJIOKHHA IPUHOCH.

B 3akmoueHue, cudrtaM, Y€ MNPEACTABEHUAT HUCEPTALMOHEH TPYA ChIAbpPKa
OPUTHHAJTHU PE3YJITATH U MOAXOIAN.

Bb3 ocCHOBa Ha mpeAcTaBeHara pEUEeH3us JlaBaM II0JIOKUTE/IHA OLEHKa Ha
pa3paboTeHus] OUCEPTALMOHEH TPYA M CUMTAM 3a OCHOBATEJIHO Ja IMpeasioka Ha
Hayunoto xypu aa npucbau Ha mar. uHX. Crena ['anunoBa CtolikoBa oOpa3oBarejiHa U
HayyHa CTEINeH ,,JOKTOp*™ B HayyHa obnact 5. TeXHUUEeCKH HAyKU, MpodeCHOHATTHO
Hanpasienne IIH 5.2. EnexkrtporexHuka, eneKTpoOHWUKAa W aBTOMaTHUKa, Hay4Ha
CIIeUAIHOCT ,,CUCTEMHU C U3KYCTBEH UHTEJIEKT .

Jlata: 20.08.2026 .
rp. [ImoBauB




REVIEW

on a dissertation for the acquisition of the educational and scientific degree "doctor"
in the field of higher education 5. Technical sciences,
PN 5.2. Electrical engineering, electronics and automation,
scientific specialty "Artificial Intelligence Systems"

Author of the dissertation: Mag. Eng. Stella Galinova Stoykova

Topic of the dissertation: Applications of artificial intelligence in management
information systems and business analysis

Reviewer: Assoc. Prof. Dr. Eng. Radoslav Nikolov Hrischev

1. Relevance of the problem developed in the dissertation work in scientific and
applied science terms. Degree and levels of relevance of the problem and the specific
tasks developed in the dissertation.

The digitalization of the economy and industry, which began in recent decades, the
development and implementation of integrated management information systems (ERP
systems), now also offered as a service (SaaS) to reduce expenses, have led to a
qualitative change not only in industry, but also in social development.

On the other hand, in recent years we have been involved in a huge leap in the
provision of services with integrated forms of artificial intelligence (AI). The
combination of the two processes is a prerequisite for a sharp increase in the efficiency of
production and explosive development of social relations.

The dissertation work of Mag. Eng. Stella Stoykova is dedicated to the development
and research of innovative applications of artificial intelligence in information systems
for management and business analysis.

The tasks solved in the work are formulated through a thorough study of literary
sources based on precisely selected key indicators. Therefore, the presented results are
relevant and demonstrate in-depth knowledge in many areas of sciences and business.

The research in the dissertation is in three priority areas for generating added value
in the industry through the implementation of intelligent process automation: in
integrated information systems in industry (ERP systems); in customer relationship
management systems (CRM systems); in human resource management systems (HXM

systems).

2. Degree of knowledge of the state of the problem and creative interpretation of

the literary material.
To substantiate the approaches to solving the problem posed in the dissertation,
Mag. Eng. Stella Stoykova has used 187 literary sources, most of them in English. The
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the intersections of the two interconnected scientific and applied fiel
intelligence and management information systems.

In this work is created and applied, based on six key questions and five stages of
screening available literary sources. This shows a high degree of in-depth study of the
topic of the dissertation and awareness of the need for bibliographic reference to have a
systematized, analytical and critical view, rather than simply an informative review of
existing sources on the topic of the dissertation.

As a result, the goal of the dissertation work was formed - developing innovative
software solutions for the application of artificial intelligence in information systems for
management and business analysis in three areas, generating added value:

- intelligent process automation of document flow and document processing for
the  implementation of business processes in the enterprise resource
management information systems;

- classification by key performance indicators in operational analysis in CRM
information systems for managing interactions with customers:

- cognitive interaction in human resource management information systems and
integrated information systems in industry

The literature review itself represents a scientific study of high value and has
helped to form a contemporary assessment of the problem and formulate current
directions for research. respectively, proposing our own solutions.

3. Compliance of the chosen research methodology with the set goal and
objectives of the dissertation.

In choosing a methodology for implementing the tasks set in the dissertation, mag.
eng. Stella Stoykova was guided by the modern trends in the application of artificial
intelligence in information systems for management and business analysis, highlighted in
Chapter 1. The three directions, as well as the solutions proposed by the dissertationist
with the application of modern artificial intelligence methods, are discussed in separate
chapters of the dissertation work - Chapter 2, Chapter 3 and Chapter 4.

In Chapter 2, an innovative software solution (Hybrid DIE) for intelligent robotic
process automation of document processing and data extraction from documents for
business processes in enterprise resource planning systems (ERP systems) is created as
part of the direction identified in the literature review for generating added value through
the implementation of Al-based iRPA tools in IMS. The developed software solution for
document processing (Hybrid DIE) is compared with a widely applicable alternative
offered by SAP BTP , a market leader with a huge application .

Chapter 3 explores the possibility of applying modern machine learning models -
CART decision trees, ensemble decision trees, KNN algorithms and support vector
machines SVC, to solve binary classification tasks by key performance indicators in
operational analysis in customer relationship management (CRM) information systems.

In Chapter 4, an intelligent digital assistant RTB, based on a large language model
GPT 2, was developed to support programming training and the use of a Mitsubishi RH-
6CH?7020-D robotic laboratory bench in the research and educational process.



statement of the specific task, choice of approach for solution, creation of a matt
model, its software implementation and study of the obtained results. The chosen
methodology is clearly presented, argued and algorithmized. The results of the software
solutions developed are studied. The effectiveness of the proposed solutions is assessed,
and the applicability of the developments is shown.

4. A brief analytical characterization of the nature and assessment of the
credibility of the material on which the contributions of the dissertation are built.

The text is clearly and competently written in a scientific style, which shows that the
doctoral student knows not only the problems being solved, but also the current scientific
methods for solving them. The author has applied a modern methodology for analyzing
the available literary sources and has carefully structured and described the tasks to be
solved in three separate chapters. Each chapter begins with an overview of the problem,
choice of a solution method, mathematical description and algorithmizing, development
of a software solution, and analysis of the obtained results.

The material on which the contributions are made is reliable and adequate to the
tasks being solved. The databases used for training the models are accessible and reliable.
The developed software packages together with the results of their work are presented in
three appendices to the work — to Chapters 2, 3 and 4, respectively, and can be verified
and used for future research.

The contributions in the presented work are representatives, reliables and

scientifically verifiable.

5. Scientific and/or applied scientific contributions of the dissertation work.
Significance of the contributions to science and practice.

The doctoral candidate, Stella Stoykova, has presented six contributions in two

groups - scientific and applied.
The scientific and applied contributions include the presented and experimentally
studied deep neural models for intelligent robotic process automation of document flow
in ERP systems; the proposed new method for determining key indicators in CRM
systems: the developed and tested benchmark for assessing the ability of trained language
models to generate code on demand in robotics.

Applied contributions include research on the application of machine learning
models of various types for solving applied tasks in working with customers in CRM
systems; the developed intelligent digital assistant RTB , based on GPT2 , to support
programming training and research in robotics, ERP and HXM systems; a Private Edge
LLM platform has been developed for local training of language models. The trained
intelligent digital assistant RTB can be connected to an integrated management
information system SAP Business Technology Platform ( SAP BTP).

I fully accept the presence of scientific and applied contributions in the dissertation
work in the aspect of implementing artificial intelligence applications in integrated
management information systems and business analysis.
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6. Assessment of the dissertation candidate's personal paritcip
contributions.

The content of the dissertation, the appendices with the developed software
solutions, the attached publications and the manner of presenting the achieved results
clearly demonstrate the independent work of the doctoral student in all stages of the
presented work - analysis of literary sources, synthesis of the main areas of application of
artificial intelligence in management systems, selection of different artificial intelligence
models and their application in software solutions, study of the obtained results and
formulation of justified conclusions.

[ believe that the presented scientific, scientific-applied and applied results are
personal work and achievement of the dissertation candidate.

7. Assessment of dissertation publications.

There are four publications on the dissertation. Three of the publications are in
English and are indexed in Scopus. The presented publications contain the essence of the
dissertation — the proposed approaches and the obtained results. This gives me reason to
believe that the main results presented in the dissertation were achieved with the leading
participation of the doctoral student.

As the date of preparation of the opinion, the publications presented have 29
citations in Scopus.

The abstract presents in a synthesized form the proposed solutions for applications
of artificial intelligence in information systems for management and business analysis.

8. Use of the results of the dissertation work in scientific and social practice.
Documents on which the statement is based.

The nature of the achieved results suggests their use for both scientific and purely
applied purposes. There are no attached documents for use in industry, which does not
belittle the achieved results and the developed software applications.

A deep neural model for named object recognition and document classification, as
well as an application based on models for intelligent robotic process automation of
document processing and data extraction from documents for business processes in
enterprise resource planning information systems (ERP systems), have been developed
and tested. in ERP systems. The proposed solution is comparable to the developments
implemented by the software giant SAP.

A new method for selecting customers based on a key performance indicator,
lifetime value, in terms of generated value, has been proposed. It has been tested for a
telecommunications operator through the e-store to a CRM system and the solution can
be used in different CRM systems.

An intelligent digital assistant RTB, based on a large language model GPT 2, has
been developed to support programming training and the use of a Mitsubishi robotic
laboratory bench in the research and educational process. It is also applicable in ERP
systems and human resource management information systems (HXM systems).

A Private Edge LLMs platform has been developed for training large language
models on databases of documents from scientific, applied and scientific-applied fields
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with the ability to train locally to preserve their confidentiality. Information
confidentiality is key not only for business optimization, but often for its survival.

9. Assessment of the compliance of the abstract with the requirements for its
preparation, as well as the adequacy of reflecting the main points and contributions of
the dissertation work.

The submitted abstract consists 32 pages, structured in 5 chapters and fully complies
with the requirements for its preparation. The scientific and applied contributions of the
doctoral student are indicated. A list of publications on the dissertation work and a
summary in English are attached.

The main propositions set out in the dissertation, the research conducted and the
results obtained, and the conclusions formulated are reflected.

10. Opinions, recommendations and notes.

The developed dissertation addresses a current problem and offers current solutions.
The goal set - developing innovative software solutions for the application of artificial
intelligence in information systems for management and business analysis in three
directions - has been achieved. I have no complaints about the style of presentation of the
material and the layout of the dissertation.

The scientific field in which the graduate works is extremely dynamic and I have

two recommendations for the graduate:

- developments to be published more quickly in scientific literature and more
widely presented at scientific forums because they represent significant scientific
and applied interest.

- because of the above, to work on the practical implementation of the
achievements described in the dissertation in real management systems.

The recommendations emphasized only the excellent overall impression of the
dissertation work and the significance of the proposed solutions and the achieved results.

11. Conclusion with a clear positive or negative assessment of

the dissertation work.

The dissertation of Mag. Eng. Stella Galinova Stoykova is dedicated to a current
problem and represents a complete research work with scientific and applied
contributions. In conclusion, I believe that the presented dissertation contains original
results and approaches.

Based on this review, I give a positive assessment of the developed dissertation
work and consider it reasonable to propose to the Scientific Jury to award Mag. Eng.
Stella Galinova Stoykova the educational and scientific degree "Doctor" in the scientific
field 5. Technical Sciences, professional field 5.2. Electrical Engineering, Electronics and
Automation, scientific specialty "Artificial Intelligence Systems".

Date: 20.08.2026




