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Abstract:

The following objective is especially relevant: engineering students to acquire specific
competencies in order to be able to deal with the challenges of Industry 4.0.

The research implemented describes the integration and the application of strategies created by
the Managements of the University of Ruse and the team for the development of ICT-based innovative
pedagogical technologies for adapting the education system to the digital generation, in the specific
area of engineering design.

The objective of the experimental educational study is to accelerate the development of
professional and communication competencies for creative problem-solving and successful facing of
challenges. The results of a multidisciplinary project focused on teamwork in the field of engineering
design, composed of elements of Education 4.0 and the development of leadership competencies and
teamwork skills, have been presented and analyzed. The results obtained confirmed the success of
the students in acquiring the necessary competencies and skills.
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BbBEOEHUE

B cboTBeTCcTBME CbC M3cneaBaHuATa, onncaHn nogpobHo B [1], y4ebHMAT npouec
B yHMBepcuTeTa Ha b6baewieto TpsabBa ga cnefsa mogena Ha CMeceHoTo obyyeHue,
KOWTO nO3BOfsBa fa Ce Wu3nonssaT B MakcumarnHa cTeneH npegumcrBata  Ha
TPaAULMOHHOTO W  OUCTAHUMOHHOTO o0byyeHne. PeKTOpCKOTO pPbKOBOACTBO Ha
PyceHckus  yHMBepcuTeT oOTyMTa  3HaA4YMMMs  MOTEHUMan Ha  auvrutanHaTa
TpaHcdopMauus 3a MogepHM3npaHe Ha BucleTo obpasoBaHue U cb3gasBa yCroBus 3a
NHTerpnpaHe Ha MHPOPMAaLMOHHUTE U KOMYHUKALMOHHUTE TeXHONormn, [2].

Mpe3 2011 r. PyceHCKMAT yHMBEpPCUTET NbPBM Cb3gaBa KoOHUeNuusTa 3a
NHTerpnpaHe Ha MHPOPMaLMOHHUTE U KOMYHUKALVMOHHUTE TEXHOSOMMKN B CUCTEMaTa Ha
yunnumHoTo obpasoBaHue, [3].

Mpe3 2021 r. ekun oT PyceHCKUst yHMBepcuTeTa ydactBa B HauumoHanHarta
nporpama ,JurntanHa keanudukaums“ n paspaborsa ydebeH nnaH 3a obyyeHne Ha
negarosu no MHOBaTMBHM 0BpasoBaTENHN TEXHONOMMM BbB BUCLUUTE yumunuila, [4].

Hskonko nopeaHu roanHn ce NpoBeXaaT KypcoBe 3a NoBULLIAaBaHe Ha AUrnTanHuTe
KOMNeTeHUMN Ha npenogaBaTenu oT BUCLLIETO obpasoBaHue, [5], KoeTo AOMbAHUTENTHO
nognomara paboTtata Ha TBOPYECKUTE EKUMNKU B CTPEMEXKA UM [a CbYeTaaT gurntanHarta
TpaHcopMmaumss Ha TpaguvuMOHHOTO obyyeHne C exegHeBHaTa UM yyebHa u
n3cnengoBarernicka 4eNHOCT.

[MpaBUHOTO M NOAXOAAWO npunaraHe Ha obpasoBaTenHU TEeXHONormm uma
noTeHumana pga nogobpu yyeHeTo 4pe3 npugobuBaHe Ha akageMudeH OonuT oT
CcTyaeHTuTe, [6], [7].
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NMPEOMOCTABKU 3A PELLABAHE HA U3CNEOOBATEJICKUA NMPOBJIEM

Moaxopswata obpasoBaTesiHa TEXHOMOMMSA Mo3BofsiBa NpenogaBaHeTo Nuvue B
niue n/vnnu anctaHunoHHo obyyeHune, nogobpsiBaHe Ha pesyntatute oT 0byyYeHneTo
ype3 aganTupaHe Ha oOueHKaTa KbM CTUNa Ha YydeHe, yrnecHABaHe Ha [OoCcTbna o
akTyanHm y4ebHu matepuann u KOMyHUKaumsa ¢ U3BECTHU creunanncT B onpeaeneHa
Hay4Ha obnacr, [8].

3HauuTeneH Opon npoyyBaHWA wm3cneadBaT BNUSHUETO Ha YyNpaBNeHWETO Ha
npoueca Ha obyyeHne No OTHOLLIEHWE Ha pe3ynTaTuTe U NHOBAUUUTE B UHXEHEPHOTO
Buclue obpasoBaHue [9], [10]. ABTopuTe Ha [11] nogyepTaBaT U3KMIOYMUTENHO Ba)KHaTa
pons Ha Cb3gaBaHETO Ha YCTOMYMB (QYHKUMOHANEH W TeopeTuMyeH NoAXod KbM
npenogaBaHETO N YYEeHEeTO 4pes3 npuriaraHe Ha TeOpeTUYHa pamka, CBbp3aHa CbC
3HaHueTo.

Cnopep aBTopuTe Ha [12] NpaBUITHOTO B3EMaHe Ha peLleHnd npu yrnpasrieHne Ha
notoka M obema Ha 3HaHUATA BbB yHAAMEHTANHUTE WHXEHEPHW OUCLUUNIIVHU
BKMOYBA KPUTUYHA OLEeHKa Ha pesyntatute oOT o06y4yeHMeTo, KOeTo W3MCKBa
Heob6XoaMMOCT OT BpeEME U AOMbAHUTENHN YCUNUS.

B [13] ce nogyepTaBa 3HAa4eHNETO Ha YnNpaBrieHNETO Ha 3HAHWETO, OCUrypsisaLlo
Bpb3KkaTa Mexay YHUBEpPCUTETUTE U MUHXEeHepHaTa npaktuka. B pgonbnHeHue, ce
ANCKYTUpaT MeToauTe 3a ynpasfieHMe Ha BpeMeTo 3a camocTosaTesiHa yyebHa paboTa
Ha CTyOEeHTUTe, KOeTo € B Nnpska 3aBWCMMOCT OT Bb3MOXHOCTUTE 3a gurntanHa
TpaHcdhopMauusa Ha TpPaauLMOHHOTO obyyeHne B obnacTTa Ha UHXEHEPHNSA On3aliH.

OcBeH TOBa, MHTepakTuBHaTa paboTta ¢ 3D-mogenn e BaxHa 3a U3ACHSIBaHe Ha
NPOCTPaHCTBEHUTE MPeACcTaBsHUS U BPb3KM, OCODEHO ako ce MnonoxaTt OOCTaTbyHO
ycunusa 3a KOMOMHMpaHe Ha rpaonyHm YepTexn, MoAenu N TEKCTOBU onucaHuns, [14].

Bb3 ocHoBa Ha aHanm3 Ha ocobeHOCTUTE Ha 0B6pa3oBaHMETO N OBYyYEHMETO Mo
dyHOaMeHTanHM UWHXeHepHU npeameTtn, 6Oewe wu3BegeHa crnegHata uUen  Ha
nacrnegBaHe: ga ce nogodpsT Bb3MOXHOCTUTE CTYAEHTUTE OT  MHXEHEepHUTe
cneunanHocTu ga npngobmsat cneuynduyHn KomneTeHummn, 3a ga 6baart B CbCTOAHNE
Aa ce cnpasaT ¢ npeamsBukaTencrearta ¢ Hagyctpua 4.0.

METOOUKA HA U3CNNEOABAHETO

3a nocTturaHe Ha UenTa Ha nscnegBaHeTo 1 Ha 6asaTta Ha npodecnoHanHus onuT
Ha aBTopckust ekun [15, 16, 17, 18, 19] Gewe paspaboTeHa YyCbBbPLUEHCTBAHA
MeTOMKa, KOSATO BKIOYBA CriegHUTe eTanm:

1) OnpepgensaHe Ha ekun OT NpenogaBaTenn, JOKTOPaHTU U CTYOEHTN, aHraXknpaxu
CbC Cb34aBaHETO U NPUITOXKEHMETO Ha HOB aUrMTaneH nNpoaykT, BKNoYBaL, NogpobHo
onuncaHue Ha oTAenHuTe etann Ha usdepTtaBaHe Ha cbopeH vepTtex ¢ AutoCAD wu/mnu
SolidWorks;

2) WN3bop Ha ueneBa rpyna Ha wu3cnegBaHeTO C LUen YyCTaHOBABaHe Ha
npeansBukaTencrTeata B 00y4eHMETO Ha CTYAEHTU OT pasfninyHu cneumasnHoCTu;

3) MNMoeTanHo npoBexaaHe Ha U3BbHayAUTOPHO 0byyeHume C LenesaTa rpyna, Koeto
BKIOUBA MHTErPUPaAHETO N NpunaraHeTo Ha cTpaTernu, MMally 3a uen agantupaHeTo
Ha oOpasoBaTenHata cucTtemMa KbM AOUMMTaANHOTO MOKoneHne B obnactra Ha
NHXXEeHEPHUA ON3alH;
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4) TlNpoBexgaHe Ha NUMNOTHO u3cnegBaHe, OOCbXOaHe Ha npeguMMmcTBaTa U
ocobeHOCTM Ha HoBUTE oOOpasoBaTenHW AuruTanHW MNPOLYKTU CbC CTYAEHTU OT
Lenesara rpyna;

5) AHanu3 n obcwxgaHe Ha pesynTtaTute oT U3cneaBaHeTo;

6) OnpegoensiHe Ha cuctemMa OT MeTOOM Ha npenogaBaHe, oOy4veHne u
OOMbNHUTENHN 4ENHOCTU, HACOYEHN KbM NnogobpsaBaHe Ha Ka4eCcTBOTO HA OBy4YeHneTo
B cMCTeMaTa Ha BMCLIETO o6pa3oBaHMe Bb3 OCHOBA Ha pe3ynTtaTuTe OT NpoyYBaHETO.

AHAINMN3 HA PE3YJNITATUTE OT NMUITOTHOTO U3CJIEOBAHE

TBOPYECKUAT €KWM, aHraumpaH CbC Cb3gaBaHETO U MNPUNOXKEHNETO Ha HOB
aurnTaneH npoaykT B obnactrta Ha MHXEeHepHUst Au3anH, ce CbCToM OT Tpuma
xabunutnpaHu npenogasaTtenu B Tasu Hay4Ha obnact, OT ABamMa LOKTOpPaHTU U eauH
CTYLEHT OT MarucTbpckusi Kypc ,ABTOMaTM3NPaHO MPOEKTUPAHE Ha TPaHCMOpTHa U
MaLLUMHOCTPOUTESNHA TEXHMKA".

LleneBaTa rpyna 6ewe n3bpaHa ot ctyaeHTn (OKC GakanaBbp, TPETM KypcC) OT
pasfnnyHn cneuuanHocTu B TpU UHXeHepHu dhakynteta Ha PY. lNpenBaputesniHOTo
yCroBuMe 3a y4acTue B Tasu rpyna, NOCTaBeHO OT TBOpPYECKMst ekun, belue cTyaeHTute
Aa ca noaroTBUAN CaMOCTOATENHO NOYTU N3LANO N3YNCNUTENHaTa 1 rpadomnyHa YacT Ha
KypCoBUSt MPOEKT no ,MalmHHN enemMeHTn 2.

M3BbpLUM ce noeTanHo NpoBeXxaaHe Ha U3BBLHAYyAUTOPHO ObydeHue C uenesaTa
rpyna, KOETO BKMOYBALUE KOHCYNTauuuM W npoBepka Ha COOPHUTE 4epTexu,
paspaboteHn ¢ AutoCAD wn/unn SolidWorks u nognomorHatv oT npeactaBeHUst HOB
obpasoBaTteneH agurMtaneH Npoaykr.

[MpoBeae ce NUNOTHO nacneaBaHe, 6sixa obcbaeHN npegmmcTBaTa U 0cobeHOoCTH
Ha HoBUTe obpa3oBaTenHW AUrnTanHu NPoAyKTM CbC CTYAEHTU OT Lenesara rpyna.

@ Hos
- aurutaneH

4  NPOAYKT

' ObyueHue
Ha uenesara
rpyna
‘Marucrhp‘ca‘(annporpamamTMT
3 KoHTpon Ha . -
_‘% SHAHMATA Pe3yntat/OueHka

JAokropcka nporpama MME

®ur. 1. MNMNoTHO NpoBeXxaaHe Ha u3cnenBaHeTo,
BKITHOYBALLO M3BbHAYAUTOPHO AUrnTanHo obyyeHune

EOuH OT OCHOBHUTE pe3ynTaTty OT n3crneaBaHeTo Oelle npenopbkaTa OT CTYAEHTU
OT ueneBara rpyna: AUrMTanHnAaT npoaykT aa 6bvae owe no-noapobeH, Aa ce CbCToM OT
OTAENHW MOAynK, Aa crnegpa oTAeNnHUTE eTann Ha uspaboTBaHe Ha COOPEH YepTeX C
aBTOMaTU3NPaHM CUCTEMUN HA NPOEKTMPAaHE.
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Bb3 ocHoBa Ha pe3yntatuTe OT MPOBeAEeHOTO A0 TO3M MOMEHT M3cneiBaHe ca
onpeaeneHn AOMbIHUTENHU MeToau, MOAENu W cpeacTBa 3a noaobpsisaHe Ha
KayecTBOTO Ha 0by4YeHMeTo B 00MacTTa Ha UHXEHEPHMS ON3aiiH.
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