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no KOHKy‘gca 3a 3aeM8He Ha akagemuiHa ANbXHOCT ,npodyecop” no Hay4Ha

obnacr 5: Texr{y&e(:xw Hayku, npodecnoHanHo Hanpasnexue 5.1. MawuHHO

MH)KeHeDCT\E&ueﬁe@anHOCT +ABTOMaTU3aUMA Ha NPOU3BOACTBOTO"

obsaseH B [IbpxaBeH BecTHUK 6p. 103 oT 06.12.2024 r.

C KaHAnaat: aou., A-p, uHX. PeHera Kpacumuposa lumutposa

PeueHseHT: Mpod. a-p nHx. NMio6omup BaHkos Aumutpos,

1.  O6wwm nonoxeHusi n GuorpanyHn AaHHW.

HacTtoawmaT koHkypc 3a npodhecop e obsiseH B [JbpxaBeH BECTHUK Op.
103 o1 06.12.2024 roguHa 1 Ha cblaTa AaTa e ny6nukysaH B cTpaHvLuaTa Ha
TexHnuyeckuna YHusepcuteT - Cocms. KOHKypCbT € 3a HyxauTe Ha kaTeapa
LABTOMaTU3aUMA Ha [OMCKPETHOTO NpPOoM3BOACTBO. Mo 0BABEHWUs KOHKYpC
AOKYMEHTW Cca nojafdeHu camo OT eauH KaHauwaaTt — Aou. A-p vHXK. Pedeta
Kpacumuposa Qumutposa.

Hou., a-p, nix. Peneta Kpacumuposa QumnTposa e poaeHa B rp. TpsiBHa
npe3 1980 roavHa. 3aBbplBa cpeaHo obpasosaHe B8 rp. [IpSHOBO, a BUCLLETO
BbB TY-Codhma no cneumanHoctta ,MawwmHocTpoeHe U ypeaocTpoee”,
cneuvanusauvsa ,ABTomaTnanpalla TexHuka u nHxeHepunr’. Ot 2004 go 2008
PeHeta [lumnTtpoBa e peaoBeH AOKTOpaHT KbM kaTedpa ,ABToMaTtuzauvs Ha
AVCKPETHOTO MNPOM3BOACTBO" KbM MalwuHocTpouTenHns dakyntet Ha TY-
Codma. lMpes 2008 roavHa 3awmvTasa AOKTOpPCKa AMCEPTALUMA HA Tema
,TVNOBU eMEeKTUBHN peLUeHusi 3a asToMaTuavpaHe noToKa Ha Manku
Aetannu”. Ot 2008 e acucTteHT kbM kaTegpa AOM, 2009 — cTaplmn acucTeHT,
2009 - rnaseH acucTeHT, a oT 2014 roguHa e [OUEHT no HayuyHaTa
cneuunanHocT ,ABToMaTu3aunsa Ha AUCKPETHOTO NPOU3BOACTBO".

2. O6uo onucaHue Ha NpeaAcTaBeHUTe MaTepuanm.

Hou. a-p PeHerta Kpacumuposa [umuTpoBa e npeactasuna 3a yyacTue B
KOHKypca 3a npodecop: CBbp3aHW HayyHu nybnukauun, paBHOCTOMHW Ha
MoHorpadudeH Tpya (10 6pos, kouto morat aa ce obobwaT noa TemarTa
.[lpoekTupaHe Ha aBTOMaTM3MpaHu MexaTpoHHW cuctemun”); 15 cratum B
pedepupaHn 1 UHAEKCUPaHW B CBETOBHOW3BECTHW 6a3u AaHHW (oTnevartaHu
cnep 3aemMaHeTO Ha akagemuyHaTta ANbXHOCT ,AoueHT'); 36 nybnukaumm B He
pedepupaHn cnucaHus € HayyHo peueHaupade; 2 nybnukysaHu rnasu OT
KONeKTUBHW  MoOHorpacdun, eauH  YyHUBEpPCUTETCKM  yd4ebHuka u  eaHo
yHuBepcutetcko yvebHo nocobue. Bcuykm nybnukaumm ca B obnactra Ha
TemaTtukaTa Ha KOHKypca — ,ABTomMartu3aums Ha AUCKPETHOTO NPOU3BOACTBO".

Benykun HayuHn nybnukaumm, paBHOCTOMHU Ha MOHOorpaduyHus Tpya morat
Aa ce o6obwaT nog Temata ,[lpoekTupaHe Ha aBToMaTU3MPaHW MexaTpPOHHU
cuctemun”. Te ca oTpaseHu B 6asaTa gaHHW Ha Scopus. 4 oT Tax ca ¢ SJR factor
v ca B rpynata Q4.

Ocrananute 51 ©pos HayyHu nybnukaumm (6e3 paBHOCTOMHUTE Ha
MoOHorpadu4Hua Tpya) Guxa Mornu ycnosHoO Aa ce pas3aenart Taka:



e 15 Bpos ca nybnukyBaHw B 4yXAECTPaHHW CneunannuanpaHn HayuyHu
dopymu. 7 oT Tax ca B usaaHus cbc SJR v SNIP knac Ha paHkupaHe. Becuukn
nybnukaunun, 6e3 .7.12, ca no TematukaTa Ha KOHKypca.

e 26 Bposa ca nydbnukyBaHuM B ObArapcku cnucaHus W NepuoanyHu
n3gaHus.

e CamocToaTenHuTe Tpygose ca 2 6pos, a Ha agpyrm 11 gouy. AumuTposa
e NbpBW aBTop.

e YuebHukbT L [lpoekTupaHe w mMogepHu3auuMsa Ha asToMaTU3npaHu
MEXaTPOHHM CUCTEMU 3a AWCKPETHW NPOM3BOACTBEHW npouecn” un y4ebHoTo
nocobve ,PbkOBOACTBO 3a KypCOBO NpOEKTMpaHe no asToMmaTtusauns Ha
OVCKPETHOTO NpoM3BOACTBO" ca NO Tematukata Ha KoHkypca. Te ca
peLEH3NPaHN, UMaT NONOXUTENHN PELEH3UN 1 a3 HAMa Aa ce cnupam Ha TAX.

CwrnacHo npunoxeHarta astobuorpadusa, kaHangaTbT € pbkoBOAUTEN Ha
ABa Hay4yHo-macnegosaTenckn npoekta kbm TY-Codwua n e buna yyacTHuk B
apyrv 7, OT KouTO 2 MexayHapogHu., Hsama npeactaBeHn [aHHW 3@
NKOHOMUYECKNA edPeKT OT Hay4YHO-n3cneaoBaTencknuTe NPoeKTun.

KaHanaaTtosT e npeactasuna 2 3asBKv 3@ perucTpaumna Ha nonesHn Moxenu.
W nBeTe ca npusHaTtu oT [laTeHTHOTO BeAoMcTBO Ha Penybnuka Bwnrapus.

KanHanaatsT uma 47 3abensasaxdn untnpanms (B 6azata gaHHu Scopus),
oT kouTo 21 ca camouuTtupanus. Jou. PeHeta OQumutposa uma h-index 4 (3
Be3 camouuTMpaHuaTa) B Scopus.

[ou., A-p, uHx. PeHeta dumutpoBa € yyactsana B pPbKOBOACTBOTO Ha
neTMma ycnewHo 3awuTunn [AOoKTopaHTW. Ha eanH oT Tax T4 e
camocToATeNneH pbKoBoAUTEN.

AHanuabT Ha npeacTaBeHnTe OT KaHauvdata Hayynu nybnukauyun,
pPaBHOCTOWHW Ha MoOHOorpaduyeH Tpya, Hay4HO-u3cneaoBaTenckm n Hay4yHo-
NpuNoxHn paspaboTkn n apyru, n3bpoeHn no-rope mMatepuanu nokassa, 4Ye ca
NOKPUTM BCWUYKM U3NCKBAHWS Ha [lpaBunHMka 3a ycnosuata W pefa 3a
3aemaHe Ha akagemmuHu anbxHoctin B8 TY-Codusa w [lpaBunHuka 3a
npunaraHe Ha 3PAC B Penybnuka Bvnrapus.

3. Obwa xapakTepucTuka Ha HayyHoudcrnepgoBaTenckara w
Hay4YyHonpunoXxHaTa AeVHOCT Ha KaHauaara.

HaydHo-n3cnegosaTtenckata W HayyHO-NMPUNOXHa AEWHOCT Ha aou.
PeHeTta lumMnTpoBa ca opueHTUpaHun B CNegHuTe HanpasneHus:

e ABTOMaTM3aUnsa Ha ANCKPETHOTO MHAYCTPUanHO NPOV3BOACTBO

. CumynupaHe 1 MogenupaHe Ha aBToMaTU3npaHn KOMNNeKkcu,

° MpoekTupaHe n cumynupaHe Ha nHaycTpmanHm poboTu

. Cuctemu 3a ynpaBneHve B MexaTpoHukaTa,

. CeH30pu 1 akTyaTopu;

. ObyyeHne no ropen3bpoeHnTe HanpasneHus.

CnomeHaTuTe no-rope HanpasneHus B Hay4HO-uacnegosaTenckata u
BHeapuTencka paboTa Ha kaHauaaTa ca ocobeHo akTyanHn AHec u B 6baelle,
KaKToO 3a pasBuTWe Ha aBTOMaTW3auuUsiTa Ha NPOM3BOACTBOTO B Bbnrapckarta
MawmnHocTpoutesiHa nHAayCcTpud, Tdka U 3a CbOTBETHOTO 06yqume Ha Kagpwn
3a Ta3n UHAYCTpUS.



4. OueHka Ha neparoruyeckata noAroToBKa M [AEWHOCT Ha
KaHaupara.

MNeparorvyeckata noaroToBka Ha kaHauaara u Herosata paboTa
KaTto npenoaasaren oueHABaM Kato OTroBapsiliv Ha paBHULLETO Ha uckaHaTa
akafeMunyHa ANbXHOCT “npodecop” Ha OCHOBaHWE Ha CNeAHOTO:

1. KanampgateT e paspabotun u exerogHo nposexaa 10 OCHOBHM
NEKUNOHHWN Kypca, KaTo OT TAX 2 NeKunoHHW kypca ca 3a OKC Bakanasbp” u
8 nekunoHHu Kypca ca 3a OKC ,Maructbp” kakTto B TexHudeckuss YHusepcuteTt
— Coduma, Taka n B Herosute unuani.

PaspaboteHute u nposexaaHuTe oT gou. A-p Penetra [umutposa
KypcoBe:

3a OKC ,bakanasbp" ca no gucumnivHuTe:

o ABTOMaTU3NPALLA TEXHWNKE

o ABTOMaTU3auUNSA Ha QUCKPETHOTO NPOU3BOACTBO

3a OKC ,Maructbp* no aucumnnuHuTe:

“ MNpoekTupaHe Ha n3genvs 3a asToMaTuanpaHo NPoM3BOACTBO

. CTpykTypa, YHKUMW W NPUNOXKEHUA Ha CUCTEMU 3a oTaaneveH
KOHTpON

. KoHthurypupaHe v nporpamupane Ha plc

. YnpasneHue Ha MexaTpOHHWU YCTPOUCTBa U CUCTEMMU

. [poekTupaHe u BHeApPsiBGHE Ha aBTOMATU3MpPaHW MexaTPOHHU
KOMMNEKCH B ANCKPETHOTO NPOU3BOACTBO

. ABTOMaTtM3auus Ha MoOHTaxa

. MMpunoxexHne Ha  MexaTpoHHW  CUCTEMU B [AWNCKPETHOTO
Npon3BoACTBO

. YnpasneHue Ha XU3HEHUS UMKbN Ha MeXaTpoHHU NPOAYKTH

2. KaHgmpateT e paspabotuna eawH yHUBEPCUTETCKU y4debHuka (B
cbasTOpcTBO) [lpoekTupaHe U  MoAEepHU3auMa Ha  aBToMaTU3UpPaHu
MEXaTpOHHM CUCTEMW 3a [AUCKPETHW NPOM3BOACTBEHM npouecn’ n eaHo
yHuBepcuTeTcko y4ebHo nocobue ,PHLKOBOACTBO 3a KypCOBO NpoeKkTupaHe no
aBTomMaTu3auna Ha AUCKPETHOTO NPOM3BOACTBO".

3. KanampateT e Oun HayyeH pbLKOBOAMTEN Ha nNetuMa 3awuTunm
AOKTOPaHTK, KaTo Ha eauH OT TAX T8 € caMocToATeneH pbkosoauten 1
3alMTUN OOKTOPaHT.

Mo Moe MHeHwe, gou. A-p uHX. PeHeTa [umuTpoBa npuTexasa
OTNMYHa neparornyecka NOAroTOBKa M pas3BMBa ycnewHa negarornyecka
AENHOCT, KOSATO € M3UAN0o B CbOTBETCTBUE C M3NCKBAHMATA HA akageMmuyHarta
AnbxHocT [podecop”.

5. OcHOBHM npuHOCHK

KaHanaaTtsT e npunoxun aBTopcka cnpaska 3a NpMHOCUTE, KaTo B Hes Te
ca pasfeneHun Ha Hay4HU, HayYHO-NPUNOXHW KU NpunoxHu. MpeanoxexuTe
NpUHOCK BUX KOMEHTUPAN No CNeAHUs HaYnH:

5.1 Hay4Hu npuHocu. KaTo ,HayyHu" npuHocu npusHasam HIM-2 n HIM-3.
MpuHocbT HIM-1 npuaHasam 3a ,Hay4YHO-NPUNOXKEH":



HIM-2 PaspaboteHn ca metoa 3a WHTerpaums v mMoAepHwusauns Ha
CblUleCTByBallM CUCTEMW 3a ynpasNeHue W MeToauKa 3a u34yucnsBaHe Ha
CTeneHTa Ha NpUrogHOCT 3a WHTEerpaunsa Ha cucTeMuTe 3a ynpasneHue Ha
NHOYCTpManHu npouecu KbM M3ncKBaHuaTa Ha kKoHuenuusata MHayctpusa 4.0
[B.8], [B.9], [B.10].

HM-3 PaspaboteHn ca yHuBepcaneH noAxo4 3a OonTuMmu3npaHe Ha
pasmepHa rama [[7.9], maTematnyeckn mogen Ha 3agadaTta 3a u3bop Ha
onTUManeH pasmMepeH Avana3oH 3a TexHuyeckn npoAykT [[7.7] n meTogonorms
3a pelwasaHe Ha 3agava 3a u3bop Ha onTUManeH CTPYKTYpeH BapuaHT Ha
npomuwneH pobot [[7.4], Hamupawn npuoXKeHWe npu npoexkTupaHe Ha
poboTn3anpann KNeTku 3a NeeHe Noa HansraHe.

5.2. Hay4yHO—npunoxHu npuHocu. 3a ,Hay4YHO-NPUNOXHK" Npu3Hasam
BCUYKKM NpeacTaseHn, 6e3 HIMM-2, konTo onpeaensam Kato ,NpUNoxXeH".

HM-1 PaspaboteHn ca matemaTuyeckm moaen Ha npoueca Ha
aBTOMaTM3NpaHO 3aTBapsiHe Ha CbAOBE C BWHTOBW KZ2anayku W HEroBoTo
rpacomyHO npeactassHe [B.1]. ToBa no3sonssa onpeaensHetTo Ha paboTHu
pexuMn c MakcumaneH nNpoueHT Ha ycnewHo 3aTtsBopeHuTe cbvbaose [[18.20],
[8.26], [8.28].

HrMM-1 PaspaboteH e metoa 3a u3non3eade Ha ase Quality Function
Deployment (QFD) maTtpuun. MetoabT mMoxe ga 6bae v3nonssaH Ha eTana Ha
AeduHUpaHe Ha 3agaHueTo 3a NpOeKTMpaHe Ha cneunanuaupaHn Knetku 3a
MalUWHHO NeeHe NoA BUCOKO HanaraHe. [lageHun ekcnepTHU OUEHKN Ha BPb3KUTE
mexay paboTHUTE napameTpu U KOMMNOHEHTUTe narpaxadawim kneTkata [[7.13].

HIMM-3 Pa3spaboTeHa e knacudukaumsa, BkNouBalla WeCT rpynu aetannu,
KOWTO Ce K3non3saT B MeXaTPOHHW MPOAYKTW, NPOM3BEAEeHW C MeToauTe 3a
neeHe B NOCTORHHM (hopmn. Tasn knacudukaums Moxe Aa ce YCbBbpLUEeHCTBa
ypes gobaesaHa Ha HOBM AeTannu n/unu knacurkaumoHHn rpynu [7.8].

HMM-4 PaspaboTtenHa e meToauka 3a NPOEKTWPaHE Ha HWCKOCTOMHOCTHW
poboTu C NnapanenHa kMHemaTuka. Ts MOXe Aa ce U3nona3ea nNpu onpeaensHe Ha
HeobxoaumaTa KuHemaTuyHaTa CTpykTypa B 3aBUCUMMOCT OT JKenaHuTe
ABWXEHUA HA KPanHOTO M3NbNHMTENHO 3BeHO [[7.1].

HIMM-5 PaspaboTeH e noxoa4 3a MexaHW4YHO rpaBupaHe Ha ronamo
rabapuTHn wn3genus, ¢ u3non3BaHeTo Ha MobuneH poboT 3a rpasupaHe, B
CAD/CAM cpepa. [eduHupaHn ca OTAENHUTE HEroBM eTanu n ca AaneHu
NPEnNOPbLKN CBBbP3aHM C TAXHOTO nansvnHeHune [B3], [[8.24].

5.3. lMpunoxHu npuHocu. [pu3Hasam Taka HanpaBeHUTE MNPUMOXKHW
npuHocwK

HIMM-2 PaspaboTteHa e cuctema 3a KOMNMNEKCHa OUEHKa Ha TexXHUYeckuTe
XapakTepUCTUKM Ha nNpomMuwneHn poboTu, W3NON3BaHW 3a u3BaXdaHe Ha
OTNNBKM OT MalWWHK 3a NeeHe C BUCOKO HansraHe W ca JafdeHW Npenopbku 3a
HenHoTo nanonasaxe [[7.6].

MM-1 MpoexktnpaH n n3paboTeH € HWCKOCTOMHOCTEH napanened genta
pobor, [[7.1], [8.1], [(8.4], [(8.8], [[8.11].

Mr-2 MNMpoektnpaHa n peanuanpaHa e aBToMatuampaHa cuctema 3a ceeHe,
nonueaHe n xummudecka obpabotka. Cuctemata HamansBa ga ce Hamanat
pasxoauTe 3a Tpya, BpemeTo 3a obpaboTka, nanonssaHaTta BoAa 3a HanosBaHe,
martepuanurte n koHcymatumsute [B.5], [B.6].



MMn-3 [lMpoektupaHa e cneuvanusupaHa asTOMaTM3VpaHa MexaTpoHHa
cucTema 3a uacnegBaHe Ha KpusaTa Ha [ayc” ¢ NNOcku UMNUHAPUYHW OeTannu
[[8.7], [(8.9]. Ts e n3paboteHa v e cb3gaaex npotoTtun [B.7].

MMN-4 MpoekTupaH e aBToMaTU3NpaH cTeHa 3a oTnevyaTsaHe Ha Bpalnoso
MUCMO BBPXY TbHKM MeTanHu nosbpxHocTh [[8.10], koNTO e peanusupaH u e
cb3fageH nportotun [8.12].

MM-5 MMpoektupaH e mobunex pobBoT ¢ xuMBpuaHO 3adBuKBaHE, upes
KOMOVHUpaHe Ha ABWKEHWETO MO Bb34yX W 3eMs, KOWTO € peanuaupaH u e
cb3gageH npototun [8.14], [[8.15].

Mr-6 NpoekTtupaH e cTenp 3a u3cneasaHe Ha NapameTpuTe Ha npoueca Ha
aBTOMaTu3NpaHoO 3aTBapsiHe Ha CbAoBe C BUMHTOBWM Kanadku [B.1], [[8.20],
[(8.26], [8.28]. MNpoeKkTnpaHWsT CTeHA e peanuanpaH v e cbagaaeH NpoToTun.

-7 MNpoekTupaH e cTeHa 3a u3cfnensBaHe Ha napaMeTpuTe Ha npouec
Ha aBTomMaTtuaupaHo crriobsisaHe Ha nycrtep knemu. Ton nossonssa Aa ce
uscnegsa TOYHOCTT@ Ha MO3ULMOHMPaHe NO BpeMe Ha aBToMaTU3MpaHus
npouec Ha crnobsasaxe [B.2], [[8.29]. MpoekTupaHuAT cTeHa e peanuanpaH u
€ Cb3aadeH NpoToTumn.

M-8 Onpepenedn ca OCHOBHUTE KOMMOHEHTW B CTPyKTypaTa Ha
aBTOMaTU3NPaHNTE CUCTEMU 3a NPOU3BOACTBOTO Ha NEKApCTBEHU hopMu U e
AedUHMPAH KpUTEPUI 33 OLEHKA CbCTOSIHUETO Ha cucTemuTe KaTo Usno
[8.16], [I'8.18].

5.4. Memoduyecku npuHocu.

He ca npeacraBeHy MeTOAMYECKM NMPUHLMNK U @3 CbM CU NO3BONWAM Aa M
dhopmynupam n gobass:

MrM-1 B y4yebHuna npouec npu NOAroTOBKA Ha WHXKEHEpHW Kaapu ce
usnonssa y4ebHukbT: [poekTupaHe M MoaepHM3auvMa Ha aBToOMaTU3UMpaHu
MEXaTPOHHW CUCTeMU 33 AUCKPETHWN NPON3BOACTBEHN NpoLecu”

MMM-2 B y4yebHus npouec B TY-Codma ce msnonssa y4ebHoTO nocobue
,PBKOBOACTBO 3a KypCOBO NPOEKTVMPaHe Mo aBToMartu3auns Ha ANCKPETHOTO
npou3BOACTBO".

MM-3 TlpeanoxeHo e u3nonsBaHe Ha CbBPEMEHHO AWAAKTUYECKO
mMeauninHo obyyeHune 3a CTyaeHTUTe OT cneumanHocT MexaTpoHuka [[7.15]

lNpuaHaBaM HayyYHWUTE, HAYYHO-NPUNOKHUTE, NPUNOXHA NPUHOCU U
MEeTOAMYEeCKN NpuHOCK Ha aou. PeHeTa uMuTpoBa n cymtam, 4e Te ca NUYHO
AENO0 Ha KaHauaaTa.

6. 3HauYnMocCT Ha NpUHOCUTe 3a HaykaTa U NpakTukara

HayyHuTe, Hay4yHO-NPUNOXHWUTE, NPUNOXHUTE WU  METOAMYECKU
NPUHOCK, CbAbPXalun ce B TpyaoBeTe Ha kaHAwaaTa, MMaT CbUeCTBEHO
3Ha4yeHune 3a passuTneTo U oboratABaHETO Ha HayyYHUTE U3CneaBaHusa B
obnactta Ha aBTOMaTM3auMsTa Ha OUCKPETHOTO MNPOVU3BOACTBO U
mexatpoHukata. Cmatam, 4e no ofemM n  Ka4yecTBO  Hay4HO-
nacnegosarenckarta u Hay4YHO-NpunoXxHaTa AEVHOCT Ha KaHauaaTta HanbHO
yaosneTsBopsaBa u3ncksaHnata Ha 3PACPE u MNpasunHuka 3a NpunoxeHneTo
my. MNokputn ca konuuyecteseHute nokasatenun Ha MNMYP3AL Ha TY-Codwms 3a
3aeMaHe Ha akagemMuyHaTta ANbXHOCT ,npodecop”.



7. KpuTuyHM Senexkn n npenopbKu

HaMam CbUeCTBEHUM KpUTUYHWM Denexkn, C KOUMTO Jda ocnopsam
OCHOBHUTE Hay4HW, HAyYHONPWUNOXHW W MPUNOXKHM NPUHOCKM Ha KaHguaaTa.
KpuTudHu Benexkn mMoxe Aa ce HanpasAT No OTHOWEeHWe Ha ua3non3eaHata
TEPMUHONOINA B HAKOW TPYAOBE, HEOTCTPAHEHWN TEXHNYECKN FPELUKN 1 Apyru
No-HeCHLEeCTBEHW.

3abenexkn KbM nybnukaunmTe, paBHOCTOMHW HA MOHOrpadyeH Tpya
(BCUYKUTE Ha aHrnunicknm esnk) obobuleH noa Temata ,[lpoekTvpaHe Ha
aBTOMaTU3NPaHN MeXaTPOHHW CUCTEMN':

1. Wa3bpaHata Tema ,[lpoekTupaHe Ha aBTOMaTU3NPaHU MEXATPOHHU
cuctemn” e mHoro ambuumosdHa n obwwupHa. Cneag 3ano3HaBaHETO MW C
npeacTaseHnTe 10 paBHOCTOMHU Ha MOHorpaduyeH Tpya nybnukauuu, a3 bux
npedpasvpan Temata kato: ,[IpoekTupaHe Ha aBToMaTU3npaHn MexaTpoHHU
cuctemn. EkcnepumMmeHTanHu peweHms”,

2. B npunoxewute KbM [AOKYMEHTUTE Ha kaHAnaaTta obscHeHus
.ObsacHenne Ha nybnukauuute o1 rpyna B Ha Tema ,[lpoektnpaHe Ha
asTomMaTU3npaHn MexaTpoHHW cucTemMn” e npeacrtaseHa e kpatka Metoauka
3a npoekTupaHe Ha AMC". ViMa HAKOM HEACHW MOMEHTW B Ta3n MeToaunKa:

a. Ervan 1 — koe ce aHanuaupa: TeXHONOrM4yHocTTa Ha obekTuTe unu
xapakTepuctukuTe Ha obekta? Vima pasnuka.

b. ETan 2 — kou ca , HAKOW npeaBapuTenHUTE NPecMATaHud, KOUTO
Tpabsa Aa ce HanpaBaT'? by 6uno aobpe Aa ce yTouYHMW.

c. Etan 3 - kowu ca ,ocHoBHUTE chyHKUMK", KOuTO TpabBa Aa ce oTyeTar
npwn npoekTupaHe Ha AY 3a egHa AMC? B gokymeHTa nuncea obscHeHue.

d. Etan 4 — kakBo ce pasbupa noa ,0CHOBHM napameTpu’ Ha AY. B
AOKyMeHTa nuncea 06sCHeHue.

3abenexkn kbm npeacTaBeHuTe nybnukaumm M3BbLH cnoMeHaTuTe no-
rope (6e3 Te3un, Ha KoMTo a3 CbM CbaBTOp Ha kaHangata-.7.3wn .7.11).

1. [o mMos npeuenka nybnukauma [.7.12 He e no TemaTtukara Ha
KOHKYpCa v He 8 pasrnexaam.

2. B Hskou nybnukauum TEKCTBT Ha aHrMUUCKU €3UK He e 4oCTaTbyHo
ACEH.

3. Pabora .7.4, Ha cTtpanuua 20 ce kasBa, 4e€ M34YMUCNABaAHETO Ha
BEeKTopa pz € nokaszaHo Ha ¢wur.9, Ho Tasn durypa ekpaHHata cdopma e
npasHa.

4.  Hsakown dwurypu B NpeactaBeHUTe CTaTUM He HOCAT uHMopmMaunsa wm
He ca Heobxoaumu unu ca Tpuenanuu: 7.1 — pur.5; 7.5 — dur.3 n dur.4;
7.6 — cpur.1 n chur.2; 8.7 — dwur.3, cdwur.d., cur.5, dur.7 v cpur.8; 8.13 —
wnr.2, pur.6, cour.7 n cour.8 u apyru.

Bux cv no3Bonun 1 Aa HanpaeA CNeaHuTe NPenopbKM KbM KaHanaaTa:

MpenopbyBam akTUBHO nNybnukyBaHe B PEHOMUPaHUM MeXAyHapoaHu
cnucaHus, CBbp3aHW C TeMaTukata Ha KOHKypca W Hay4yHUTe WMHTEepecu Ha
KaHavaaTa.

MpenopbyBam 3a B Obaewe kaHAMAATLT Aa AOpa3BUE MPUNOXKHUSA
acnekT Ha pa3paboTknTe 1 Bpb3kaTa UM ¢ obydeHuneTo B TY-Codus.

1)



8. JIuuHn BnevaTneHus n craHoBuLle Ha peueH3eHTa
Mo3HaBam kaHaugaTa NUYHO U MMam MHOTO Aobpu Bnevatnexus ot
Hea n HenMHaTa paboTa kaTo u3cnenosaTen u npenogasarten. Ta e U3BecTHa B
yHVBEpPCMTETA W B CTpaHata Hau-Beye C gobparta cu u3cnegosaTencka
pabota W ycnewHute cu npoektn. Ts e TbpceHa npu pellaBaHe Ha
NpakTnyeckn npobnemu B asTomaTulaunaTa Ha ANCKPETHOTO NpPoOu3BOACTBO.

3AKITKOYEHUE

Mo moe MHeHve, MaTepuanuTe No KoHKypca ca 0chopMeHK MHoro Ao6pe,
KaTo Ca cnaseHun BCUYKWM M3uckeaHua Ha [paBunHuka 3a ycnosusTa v peaa
Ha 3aeMaHe Ha akagemMudHu anbxHoctn B TY-Codms®. lNMpeacrtaseHn ca u
BCUYKM HEOBXOANMU LOKYMEHTU U Cripasku.

Hayunnte paspabotku ca Hanpasewu Ha MHoro [06po HUBO U ca
NOCBETEHW Ha akTyanHa TemaTuka, KOSiTO CbOTBEeTCTBa M3UANo Ha obnacTTa
Ha KOHKypca. B npeactaBeHwWTe OT kaHAMAATa HayyHu Tpyaose ca
peanuavpaHn  OOCTaTbYHO  HAyYHW,  HAYYHO-NPUMOXHW, MNPUNOXKHU  ©
meToanyeckn npuHock. MHoro nobpu ca v nocTwKeHuaTa Ha kaHauaaTta B
HeroBarta nejarornyecka AenHocT.

Bb3 ocHoBa Ha 3anosHaBaHeTO C MNpeACTaBEHWTE HayyYHW Tpyaose,
TAXHaTa 3HA4YMMOCT, CbAbpXalluTe ce B TAX Hay4YHW, Hay4YHO-MPUMNOXHW,
NPUNOXHWM 1 METOAMYECKN NPUHOCK, HaMUpaMm 3a OCHOBAaTEsNHO [a npeanoxa
Ha [MounTaemoto Xypu aa BHece Aoknag nped PakynTeTHUS CbBET Ha
MawwHocTpoutenHus dakynteT Ha TexHudeckusa YHusepcuteT — Codusi,
Aou. A-p uHxX. PeHeta Kpacumuposa [umuTpoBa na 3aeme akageMuyHaTa
ANBXHOCT ,Npodecop” B npodecuoHanHo Hanpasneuve 5.1.  MawwHHO
WHXeHepCTBO, cneunanHocT ,ABTomMaTu3auvMs Ha NPOUM3BOACTBOTO", KbM
kateapa J#ABTOMaTuzayms Ha AWCKPETHOTO npon3BoOACTBO" Ha
MawwuHocTpoutenuns akyntet Ha TexHudeckns YHnsepcuteT — Codus.

Codpus, PeUEH3EHM: .....vveeevieeavaaaaa,
11 mapm, 2025 2.
lMpodgh. 9-p urx. JTw6omup Jumumpos

N






REVIEW

for the competition for the academic position “Professor” in scientific field 5.
Technical Sciences, professional field 5.1: Mechanical Engineering, specialty
“Production automation”,

published in the State Gazette Ne 103/06.12.2024

Candidate: Associate Professor Reneta Krasimirova Dimitrova, PhD

Scientific Jury member: Professor Lubomir Dimitrov, PhD

1. General information and personal (biographical) data

The current competition for a professor was announced in the State
Gazette, issue 103 of 06.12.2024 and on the same date was published on the
website of the Technical University - Sofia. The competition is for the needs of
the Department of "Automation of Discrete Production”. Documents for the
announced competition were submitted by only one candidate - Assoc. Prof. Dr.
Eng. Reneta Krasimirova Dimitrova.

Assoc. Prof., Ph.D., Eng. Reneta Krasimirova Dimitrova was born in
Tryavna in 1980. She completed secondary education in Dryanovo, and higher
education at the Technical University of Sofia in the specialty "Mechanical
Engineering and Instrumentation”, specialization "Automation Technique and
Engineering". From 2004 to 2008, Reneta Dimitrova was a full-time doctoral
student at the Department of "Automation of Discrete Production” at the Faculty
of Mechanical Engineering of the Technical University of Sofia. In 2008, she
defended her doctoral dissertation on the topic "Typical Effective Solutions for
Automation of the Flow of Small Parts". Since 2008, she has been an assistant
at the Department of ADP, 2009 - senior assistant, 2009 - chief assistant, and
since 2014, she has been an associate professor in the scientific specialty
"Automation of Discrete Production".

2. General description of the materials submitted for the competition

Assoc. Prof. Dr. Reneta Krasimirova Dimitrova has submitted for
participation in the competition for a professor the following documents: scientific
publications equivalent to a monographic work (10 issues, which can be
summarized under the topic "Design of automated mechatronic systems"); 15
papers in indexed Scopus database (printed after taking the academic position of
"associate professor"); 36 publications in non-refereed journals with scientific
review; 2 published chapters of collective monographs, one university textbook
and one university study guide. All publications are in the field of the subject of
the competition - "Automation of discrete production”.




All scientific publications equivalent to a monographic work can be
summarized under the topic "Design of automated mechatronic systems". They
are reflected in the Scopus database. 4 of them have an SJR factor (group Q4).

The remaining 51 scientific publications (excluding those equivalent to a
monographic work) could be differentiated as belonging to the following groups:

« 15 papers have been published in foreign specialized scientific
forums. 7 of them are publications with SJR and SNIP ranking class.
All publications, except .7.12, are on the topic of the competition.

« 26 papers have been published in Bulgarian journals and periodicals.

e In 2 of them Assoc. Prof. Dimitrova in the only author and in 11 she
is the first author.

« The textbook "Design and modernization of automated mechatronic
systems for discrete production processes" and the textbook "Guide
to course design in automation of discrete production” are on the
topic of the competition. They are reviewed, have positive reviews
and | will not comment on them.

According to the attached CV, the candidate is the head of two research
projects at TU-Sofia and has participated in 7 others, 2 of which are international.
No data on the economic effect of the research projects is presented.

The candidate has submitted 2 applications for registration of useful
models. Both are recognized by the Patent Office of the Republic of Bulgaria.

The candidate has 47 noted citations (in the Scopus database), of which
21 are self-citations. Assoc. Prof. Reneta Dimitrova has an h-index of 4 (3 without
self-citations) in Scopus.

Assoc. Prof., Ph.D., Eng. Reneta Dimitrova has participated in the
supervision of five successfully defended doctoral students. She is the only
supervisor of one of them.

The analysis of the scientific publications submitted by the candidate, her
scientific research, applied scientific developments and other materials listed
above shows that all the requirements of the Regulations on the Terms and
Conditions for Holding Academic Positions at Technical University of Sofia and
the Regulations for the Implementation of 3PAC in the Republic of Bulgaria are
covered.

3. General characteristic of the candidate's research and applied activities
The research activities of Assoc. Prof. Reneta Dimitrova are oriented in the

following scientific fields:

¢ Automation of discrete industrial production

e Simulation and modelling of automated complexes

e Design and simulation of industrial robots

e Control systems in mechatronics

e Sensors and actuators



» Teaching and training in the above-listed areas.

The above-mentioned areas in the candidate's research and
implementation work are particularly relevant today and in the future, both for the
development of production automation in the Bulgarian mechanical engineering
industry, and for the relevant training of personnel for this industry.

4. Assessment of the pedagogical achievements and activities of the
candidate

In my judgement, the pedagogical qualification of the candidate and his
work as a university teacher corresponds completely to the level expected for the
academic position "professor". The reasons for this my conviction are as follows:

1. The candidate has developed and annually conducts 10 main lecture
courses, of which 2 lecture courses are for the "Bachelor degree" students and 8
lecture courses are for the "Master degree" students, both at the Technical
University - Sofia and its branches.

The courses developed and conducted by Assoc. Prof. Dr. Reneta
Dimitrova are as follows:

for the Bachelor's degree:

* Automation Technology

e Automation of Discrete Production

for the Master's degree:

» Design of Products for Automated Production

» Structure, Functions and Applications of Remote Control Systems

» Configuration and Programming of PLC

 Control of Mechatronic Devices and Systems

e Design and Implementation of Automated Mechatronic Complexes
in Discrete Production

e Assembly Automation

 Application of Mechatronic Systems in Discrete Production

» Life Cycle Management of Mechatronic Products

2. The candidate has developed one university textbook (co-authored)
"Design and modernization of automated mechatronic systems for discrete
production processes” and one university study guide “Guide to course design in
automation of discrete production”.

3. The candidate has been the scientific supervisor of five doctoral
students. She is the only supervisor of one doctoral student.

In my opinion, Assoc. Prof. Dr. Eng. Reneta Krasimirova Dimitrova has
excellent pedagogical training, he is a successful university teacher and his
teaching activities fully meet the requirements for the academic position
"Professor" at the Technical University - Sofia.




5. Main scientific and applied scientific contributions

In his application for the competition under review, the candidate has
submitted an author's self-evaluation of his main academic contributions. They
are divided into scientific, scientific-applied and applied contributions. | would
comment on the proposed contributions as follows:

5.1 Scientific contributions. | accept contributions HM-2 and HIM-3 as "scientific”
contributions. But the contribution HM-1 | would refer to "scientifically applied”
contributions:

HM-2 A method for integration and modernization of existing control
systems and a methodology for calculating the degree of suitability for integration
of industrial process control systems to the requirements of the "Industry 4.0"
concept have been developed [B.8], [B.9], [B.10].

HM-3 A universal approach for optimizing a size range [[ 7.9], a
mathematical model of the task for selecting an optimal size range for a technical
product [[7.7] and a methodology for solving a task for selecting an optimal
structural variant of an industrial robot [[7.4] have been developed, which are
applicable in the design of robotic injection molding cells.

5.2. Scientifically-applied contributions. | accept all of the presented ones as
"scientific and applied" contributions, except for HMM-2, which | define as
"applied" contribution.

HM-1 A mathematical model of the process of automated closing of
containers with screw caps and its graphical representation [B.1] have been
developed. This allows the definition of operating modes with a maximum
percentage of successfully closed vessels [8.20], [[8.26], [8.28].

HMM-1 A method for using two Quality Function Deployment (QFD)
matrices has been developed. The method can be used at the stage of defining
the task for designing specialized cells for high-pressure die casting. Expert
assessments of the relationships between operating parameters and the
components making up the cell are given [['7.13].

HMMN-3 A classification has been developed including six groups of parts
used in mechatronic products manufactured using permanent mold casting
methods. This classification can be improved by adding new parts and/or
classification groups ['7.8].

NPP-4 A methodology for designing low-cost robots with parallel
kinematics has been developed. It can be used to determine the required
kinematic structure depending on the desired movements of the final executive
unit [['7.1].

HMM-5 A process for mechanical engraving of large-sized products using
a mobile engraving robot in a CAD/CAM environment has been developed. Its
individual stages have been defined and recommendations for their
implementation have been given [B3], [[8.24].



5.3. Applied contributions. | accept all of the presented ones as "applied"
contributions:

HMM-2 A system for comprehensive evaluation of the technical
characteristics of industrial robots used for removing castings from high-pressure
casting machines has been developed and recommendations for its use have
been given [[7.6].

M1-1 A low-cost parallel delta robot has been designed and manufactured.
(7.1, [8.1], [(8.4], [8.8], [(8.11].

MM-2 An automated system for sowing, watering and chemical treatment
has been designed and implemented. The system reduces labor costs, treatment
time, irrigation water used, materials and consumables [B.5], [B.6].

MM-3 A specialized automated mechatronic system for studying the “Gauss
curve” with flat cylindrical parts has been designed [[8.7], [[8.9]. It has been
manufactured and a prototype has been created [B.7].

MMN-4 An automated stand for printing Braille on thin metal surfaces [M8.10]
has been designed. It has been manufactured and a prototype has been created
[r8.12].

Mr-5 A mobile robot with hybrid propulsion has been designed, combining
air and ground movement. It has been manufactured and a prototype has been
created [['8.14], [[8.15].

Mr-6 A stand for studying the parameters of the process of automated
closing of containers with screw caps has been designed [B.1], [[8.20], [[8.26],
[[8.28]. The designed stand has been manufactured and a prototype has been
created.

MM-7 A stand has been designed to study the parameters of the automated
assembly process of chandelier terminals. It allows to study the positioning
accuracy during the automated assembly process [B.2], [[8.29]. The designed
stand has been manufactured and a prototype has been created.

M-8 The main components in the structure of automated systems for the
production of dosage forms have been determined and a criterion for assessing
the state of the systems as a whole has been defined [I'8.16], [r8.18].

5.4. Methodological contributions. No methodological principles are presented
and | have formulated them and added:

MI-1 In the educational process for the preparation of engineering
personnel, the textbook is used: "Design and modernization of automated
mechatronic systems for discrete production processes"

MI1-2 In the educational process at TU-Sofia, the textbook "Guide to course
design in automation of discrete production" is used.

MM-3 The use of modern didactic media training is proposed for students
majoring in Mechatronics [[7.15]




| acknowledge the scientific, scientific-applied, applied and methodological
contributions of Assoc. Prof. Reneta Dimitrova and | believe that they are the
personal work of the candidate.

6. Significance of the candidate’s contributions to science and practice

The .scientific*, ,scientific-applied, .,applied® and ,methodological®
contributions contained in the works of the candidate are of significant importance
for the development and enrichment of scientific research in the field of automation
of discrete production and mechatronics.

It is my understanding that in terms of volume and quality the academic
research and scientific-applied activities of the candidate fully satisfies the
requirements of the Bulgarian law for academic career and the regulations for its
application. The quantitative indicators of required by TU-Sofia for holding the
academic position "professor" are covered.

7. Critical remarks and recommendations

| do not have any significant critical remarks with which to dispute the main
scientific, applied scientific and applied contributions of the candidate. Critical
remarks can be made regarding the terminology used in some works, uncorrected
technical errors and other less significant ones.

Notes on publications equivalent to a monographic work (all in English)
summarized under the topic "Design of automated mechatronic systems":

1. The chosen topic “Design of automated mechatronic systems” is very
ambitious and extensive. After getting acquainted with the 10 publications
equivalent to a monographic work presented, | would rephrase the topic as: "“Design
of automated mechatronic systems. Experimental solutions”;

2. In the explanations attached to the candidate's documents “Explanation of
publications from group B on the topic “Design of automated mechatronic systems”
a short “Methodology for designing AMS" is presented. There are some unclear
points in this methodology:

a. Stage 1 — what is analysed: the manufacturability of the objects or the
characteristics of the object? There is a difference.

b. Stage 2 — what are “some preliminary calculations that need to be made™?
It would be good to clarify.

c. Stage 3 — what are the "“main functions” that need to be taken into account
when designing an AU for an AMS? The document lacks an explanation.

d. Stage 4 — what is meant by "basic parameters” of the AU. The document
lacks an explanation.

Notes on the submitted publications other than those mentioned above
(excluding those on which | am a co-author of the candidate - .7.3 and .7.11):

5]



1. In my opinion, publication ".7.12 is not on the topic of the competition and
I am not reviewing it.

2. In some publications, the text in English is not clear enough.

3. Work I".7.4, on page 20 it is said that the calculation of the vector pz is
shown in Fig.9, but this figure the screen form is empty.

4. Some figures in the submitted articles do not carry information and are not
necessary or trivial: I'7.1 - Fig.5; ['7.5 - Fig.3 and Fig.4; '7.6 - Fig.1 and Fig.2; 8.7
- Fig.3, Fig.4., Fig.5, Fig.7 and Fig.8; '8.13 — Fig.2, Fig.6, Fig.7 and Fig.8 and others.

I would also like to make the following recommendations to the candidate:

| recommend active publication in reputable international journals related to
the topic of the competition and the candidate's scientific interests.

| recommend that in the future the candidate further develop the applied
aspect of her work and apply it in the educational process at TU-Sofia.

8. Personal impressions and opinion of the reviewer

| know personally the candidate and | have very good impressions of her and
her work as a researcher and lecturer. She is known at the university and in the
country mostly for her good research work and successful projects. She is in
demand for solving practical problems in the automation of discrete manufacturing.

CONCLUSION

In my opinion, the materials submitted by the applicant are very well and
clearly prepared and formed and all the requirements of the "Regulations on the
terms and conditions of holding academic positions in TU-Sofia” are completely met.
All necessary documents and references are presented.

The scientific publications present results of high level research and are
dedicated to current topics that fully correspond to the field of the competition. These
publications contain valuable scientific, scientific-applied and applied contributions.
The candidate's achievements in university teaching also deserve a high estimation.

Based on my acquaintance with the presented scientific papers and their
academic contributions and value for industry and education in engineering, | find it
reasonable to propose Assoc. Prof. Dr. Eng. Reneta Krasimirova Dimitrova to take
the academic position of "professor" in professional field 5.1. "Mechanical
Engineering”, specialy "Automation of Production", at the Department of Automation
of Discrete Production, Mechanical Engineering Faculty at the Technical University
- Sofia.

Sofia, Jury member (reviewer):

March 11, 2025 /Professor Dr. Lubomir Dimitrov/






