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Recommendation for updating engineering curriculum
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Introduction
1. Designing a new curviculum framework
2. Guidelines on course syllabus in KTH, Roval Institute of Technology

3. Analysis of curricula for engineering specialties of the
School of Engineering, Polytechnic Institute of Porto (ISEP)

RECOMMENDATION FOR UPDATING ENGINEERING CURRICULUM 4. Development of the recommendations for updating
engineering cwrriculum based on KU LEUVEN methodology

General conclusions
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Creation of educational laboratories "Virtual Enterprise”

Industrial training laboratory Industry 4.0 (USUST)
https://nmetau.edu.ua/ua/mdiv/i2025/p4704

The goal
« to offer a realistic environment for testing the basic engineering principles of an Industry 4.0 environment
« create an educational platform for Industry 4.0 concepts
« popularize the concepts of Industry 4.0 among a wide audience
« cooperate with innovators in the field of Industry 4.0

Equipment

The main equipment

CNC laser cutting machine 6040 80 Wt EFR F-2

CNC milling machine Sokol 4060

3D scanner EinScan-Pro HD

3D scanner Anet

3D printer Flasty TG
Addition equipment: 4 stationary computers (UPI3 system unit, Samsung monitor, Logitech keyboard, Logitech mouse); 2
Lenovo IdeaPad 5 14ITLO5 laptops; uninterruptible power source APC back-UPS 900W/1600VA; network router Mikrotik
RB2011UiIAS-2HND-IN; multimedia projector Acer X1527i; wall bracket for projector CHARMOUNT CT-PRB-8M; cables

Porto, 09 October 2023
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Creation of educational laboratories "Virtual Enterprise"

Industrial training laboratory Industry 4.0 (USUST)

CNC laser cutting 3D printer Flasty TG

machine 6040 80 Wt
EFR F-2

3D printer Anet
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3D scanner EinScan-
Pro HD Scanned complex

part 3D model produced
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CNC milling machine
Sokol 4060
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from 01.01.2023 to 31.12.2024

2. Manufacturing factory learning lab Industry 4.0 work plan for the period

Ne Activity Performance Fesponsible Required
period TE50UICES
1 | Dissenunation of | 01.01.2023 - | Personnel involved Finances for
CBHE HEIn4 project information on the areas | 31.12.2024 in the work of the | orgamzational and
of wortk of @ the laboratory mformational
609939-EPP-1-2019-1-BE-EPPKA2-CEHE-JP Laboratory materials
2 | Conducting educational | 01.01.2023 - | Personnel mvolved Finances for
classes and traimngs on | 31.12.2024 in the work of the | orgamizational and
SUSTADI AEILIT}.’- PLAN Iudustry 4.0 for labﬂfﬂtﬂf}’ mformational
) . i i professors and teaching materials
OF THE “MANUFACTURING FACTORY LEARNING LAB INDUSTEY 4.0” staff. graduate students.
at students
e . . . T - 3 Search for partners for | 01.01.2023 - Umiversity Internet resources,
Ukrainian state university of science and technologies (USUST), Ukraine cooperation among | 31.12.2004 admministration. databases of the
industrial companies scientists, students, Chamber of
enterprises, local personnel involved | Commerce, and

Manufacturing factory leaming lab Industry 4.0 1s created in the frames of the communities, and in the work of the orgamization of
EU funded Joint European Erasmus+ project “Boosting the role of HEIs in the foreign institutions laboratory employers of
industrial transformation towards the Industry 4.0 paradigm in Georgia and Ukraine / o e o T T F_Lham‘::

} 1. 1 RE. - ) T T ‘on g ationa 01 - ersonnel involve inances for
}'L_Ein# , tgﬂi?}g EPP 11 zﬂdgsll_-.jBE E‘EPIEE‘:L - tCBq_HE JdP a:i a part of the USUST classes and training on 31.12.2024 in the work of the | orgamizational and
stralcgy 1o enhance our Ica p 10 the usity .U ecucation. Industry 4.0 for laboratory mformational

employees of enterprises materials
Objectives: 5 | Holding meetings with 01.01.2023 - Umiversity Internet resources,
To deliver interdisciplinary research in the areas of Industry 4.0. dﬁmﬁsf aﬂij ers t 31.12.2024 ;dr;m:mtrz?d{:;t Ug;n;l;"ﬂﬁe;zf

o . L . international partners to scientists. s 5, artners
To facilitate adaptation of degree programs to _mnd,em scientific and technological <hare Experieﬁces' personnel imvolved p
challenges, the needs of the labor market and society. in the work of the

laboratory,
department of
intermatinnal
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Introduction of new academic disciplines for masters

The name of the Educational program The number | The number of | The number of
discipline of students in students in students in
2021-2022 2022-2023 2022-2023

Industry 4.0 Integrated 133 - Branch machine- 8 22 25
technologies in building
mechanical engineering [}=x Machine-building
(master) technology

Industry 4.0 in Metallurgy ReIER\[=1F11[8]{s)% -

(master) EP — Electrometallurgy of 23 26
steel and ferroalloys
EP — Special metallurgy 5 13
EP — Metallurgy of non-
ferrous metals 13
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Eoosting the role of HEls in the industrial transformation towards the Industry 4.0 paradigm

in Georgia and Ukraine
609939-EPP-1-2019-1-BE-EPFKA2-CEHE-JP

SYLABUS
OF ACADEMIC DISCIPLINE

«INDUSTEY 4.0 IN METALLURGY»

Name of discipline

Industry 4.0 in metallurgy

Specialty 136 — Metallurgy

Educational Electrometallurgy of steel and ferroalloys; Special metallurgy
program

High education Master’s

level

Status of discipline

Selective educational discipline of the cycle of professional training

CP/ECTS 4 ECTS (120 academic hours)

Terms of study II semester (IV half-semester)

Department Electrometallurgy

Lecturer Ph.D, Associated professor Oleksandr ZHADANOS

E-mail: Alexzhadl980/@ email com. room. 227

Study language

Ukrainian

Preliminary
knowledge, Related
study courses

To study the discipline, applicants must have basic knowledge of the latest
technologies of electric steelmaking and ferroalloy production, mathematical
modeling of electrometallurgical processes, and sustanable development of
metallurgy. Thus, the study of this discipline should be preceded by the study of
the following mandatory disciplines:

Porto, 09 October 2023
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CHIAEBYC
HABYATBHOI THCITHILITHH

«HIYCTPIA 4.0 IHTETPOBAHI TEXHOJIOT T E MAINIHHOEY, TYBAHHI»

Hazpa muopmmier | Tagyerpiz 4.0 Ieverposasi rexmonorid & Mammmo sy gyEass
S0y DERETAmRE,

MMedp 1a s23ga 131 - Ilpsscnagea wexamixa

CIEmiaTEHOCTE

Hazea oczimenol Texmonoriz MamuE0OYIyEaEES

TPTPMIH

Pizemn smed Tevrsi (MaricTeperEmE)

ocEiTH

Craryc aEcnEnmEE | BpdiproEa HaE9aNEHA QHCTHINIHA DHETY $arankHO] MATOTOERE
Ogcar mueammisn | 4 B[P /4 ECTS (120 agaxesiomm: romms

CRECTS ¢ )

Tepuind gppERs. | 2 cemecrp (111 azeprs)

ECIGITTING

Hazea rademp, Texmonoria sammeobyvayeanzs ( Th)

K2 EHETRTRE

Tpozigsss JomesT, kaHd Texs. Hayk Adpauos Ceprii Omepcifosmrs

EEETAZA (TEETOR)

E-mail: abramows T06@ zmail com, xine. M-T17

cT. ERxnanas Bumeezcrewi [rop Bomogeuepoess

Moza EHRTAZIHES

L Tp—

TepegyuoEs BeegeHH0 TRCOEIINIE MaE I2PeIyEATH ENEYSHES JHCIIHIITIN:

EHEREHER - Teopls AETOMATHIHOTO KepYVEZHEHES;

gr:m - Cueu@a:mn:@ Ta eNEETpOQIzHTE]L B2TOTE oOpoOER IoBepoHEL; _

imowledze, Related | - CroemameHl BepeTaT Ta ¥a%aATDOEE) CHCTEME ¥ MalTHEO By TVEIHHL,

study courses - I=dopMamBEo-EEMIpIOEANEE] T2 ERDVEOT]l CHCTEME E MalTRHOY TVEAEHL.

Meta maevameH0! | 3acEoEHHS ZHAHE TA NPEADAHEY HAEEWOE, HEOOWIOHMX OTI NpOESISHHS

TTRLCHEIAIHH SECHEPHMEHTATEHIE JOCTLTESHS, NPOSETYEAHHT INTErPOEZHEN TEXHOTOTIH 13

&, ZACTOCYEAEHAM CYIacHRX METOIIE Ta YCTATEVEAHHA, POCOTO-TEXHITHEX 32CO00IE
Ta EOMONEECIE, pPOZPOOEH TeXHOMOTIMHEE & OpPOOSCcIE MANMECOYIIEHNT
ENpOOHNITE, IOaTECCTL I0 CAMOCTIHECL EOPEKXTHOI DOCTEHOEEM 1 POSE 53aHEd
OpPaEsTHEIHEL A= v cdepl pospobEN IHTOrPOEZEMYE TEXHOIOCE MIMSXOA
LECEaHapHET JOCIUDSSEE, TR0SKTYEANE 1 BNPOEATEAEES V ERPOOERNITED.

Founeresrioct, IK. 3zarmicTs pOZE'S3VESTH CETAAH] IaE0aEHY T4 OpPoONEME E TaXHOMOTI

f:gp:g:::m — nmgﬁ}'ﬂ,}taﬂm: mo uepenﬁam_mupuu_:ram HaovTEX npodeciiENK ZHARE,

— ¥MIHE 1 H3EHYOE, ENpOEATEEHHA IHHOEAMNHEMK GopM podoTH B OpOEBeIeHER

e Ty

JCCTIDEEHE E obenl TeXHomoril MalIMEoovIVE SHEHA.

HIVE.
$E4. Sgarmicte go camocTiEHOl poOOTHE 1 EQERTHEHOMD GVHEMIOHYEIHHA E
ZECCTL EEpIEHMEZ IPVIE SH CIPYETYDHOTC DIOPOSOiTY OpH  EREOHAHH]
EHpOCHHYMY 33EJaHh, EOMIIIEECHHX OPOSXTIE, HAVEOENX OCCIUTEEHE.
Bizmoriganes=icTs za posERTOE OpodeciiHOre :HAHHS 1 OPaKTHE, OIHEEY
CTPETErIYE0Te POIRHTEY HOMAHIH.

$ET4. 3pare Ta EMITH EREOPHECTOEVEATH OCOONHECCT] TA IEpPEEArH COSIMIANTEHER,
EMEXTPOPIZNTHNE 1 MEFANCERUSHEES MeTOIIE O0OpoDEE v Opodeciima
DAMEEOCTL

Iporpausi
PEIYIRTATH
HAEMAEES
knowledge,
aleills,
COnpetenies

B pezyieTaTi EME9SHED IHCOHILTIEE CTVISHT IOEHHEH

IHATH!
— OCHOEE] TEPMIHEH 1 IOHSTTI IHTSTPOEANEX TexHonoril = vaoeax Imayerpi 4.0;
— MATEPIZTH, M0 SHEOPECTOEVIOTECT TIPS ATNTHEHEIC: TEXHOTOILTE,

— fizEEEl  OCHOEM OOOIAPOECTC | OTPHMENHT  MAITEDIATIE  ATRTHEEEME
TEXHOMOTLIME;
— mpomes GOpMVESHET IOESpEHEECTO mapy mpa 30 gpvm.

EBMITH:

—ZaCTOCOEVEETH CY9YacHl SXCHSDHAMEHTATEHL MeTOOH Jnf OMmEEH SEOCTL
MAT2plaTE E Ta0OpATOpHHMX $YMOEEX T2 E  YMOBEEX EHpOOHHEOTES;
EHECPHCTOEVESTH SHAaHHA o QaETHYE]  HaEHYEH MOJ0  eKCITVaTaml,
QOCIYTOEYEIHER | KOETPOMIC IPanesgaTHOCT] ENpOOHHITED;

—aPrVMeHTYEITH CELH EHDIp MeTOTIE DPOSE ®IVEIHHA CHOSMIZTIICEZHEN IATET,
EPETHIHGC CHIEETHE OTPHMAH] eIy IETATH T2 SEXHIETH IPRAHAT] pIHNeHET;

— ZACTOCOEVERTH OpodeciHe-TpodinsoEas] IHANET 0 OPETHIHI HIENTEHN ITI
POZE’S2aHHT THOOEMN 403" CHOSMIZTEHOCTL 3ZTHICTE 3ACTOCOEVEATH IHAHHA V
OPEETHIHEL CHTVAILTL

—3HAMI¥EATH T3 OOPIEHIOEATH NAPEMETPH PIZHER EMMIDIOEATLENYE OPHIATE Ta
o0HparH X DEpaMeTps sTLTHD EMMOT TEXHOTOTINHOTD IpoIecy

Jeernpmniza 3a0ezmeTye TOCATHERNESR TAERK OPOTPaMET PeyIRTATIE HaRTamEs:
PHA. Bomogits IHAEEAMA OpPHEDNME DO0VIOEH | GVEEDICHYEAHED CHCTSM
AETOMATHIAMI TEXHOIOIYHAR JOCILTESHE, OPOSETHO-KOECTPYETODCEENE POOLT,
TEXHOMOTI=HOL MATOTOEKE T3 ESEEHEPECTT AHANIEY B MANIEHOOV IYEIHE],

PHE. Viore zacobaume MeTogoiorll, MeTODE 1 METOOHEH POIDPOOEH, MOCTAEETH
Hi ENpOOHRNTED ECEHE EMI OPOJYENL, S0KpEMa Ha OTAMZT EHECHANET J0CTIaE-
EOHCTPVETODCRENE POOIT Ta'ado pospoOEM  TeXHOMOTIMHOTO ZalesmedeHHd
Opomecy 11 ERTOTORTEHHEA;

PH?. YiuTe =RECHYEaTH MODETIEINHT, CTATHIHHE Td JMHEAMITHEE AHATISH
EOHCTPVELLN, MEX3HIZMIE, MITepIatiE Ta OpOUecls Ha STASH NpoekTyEa=H: 3
EHEODHCTAHERM CYHACHEX EOMIT MTEpHEME CHOTEM;

PH13. BonomiTe :=HAEHSIME CTPVETYPH.  (PVHENIOHYVE3HHEY, TEXHIMHOTO Ta
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H E I n 4 . Q 1. Basic principles of surveying for students and other stakeholders at 3

the Ulkrainian State University of Science and Technology.
Boosting the role of HEls in the industrial transformation towards the Industry "Regulations on questionnaires (surveys) of stakeholders at USUST"
ﬁﬂggi:_%ﬁj‘iﬂliﬁiﬁélgﬁmﬂ 2. Questionnaire of students who studied the course “Tndustry 40 in 10
metallurgy” for the master's educational programs "Electrometallurgy
of steel and ferroalloys", "Special Metallurgy”
3. Questionnaire of students who studied the course "Industry 4.0. 27
Integrated Technologies in mechanical engineering” of the master's

Ukrainian state university of sciences and technologies
educational program "Industrial mechanical engineering”

Courses feedback
For disciplines:
. “Industry 4.0 i metallorgy™ for the masters” educational programs
“Electrometallurgy of steel and ferroalloys™ and “Special Metallurgy™;
. "Industry 4.0, Integrated Technologies in mechanical engineering” for the
master's educational program "Industrial mechanical engineering”

Academic year 2022/2

Report prepared by Oleksandr Zhadanos
Porto, 09 October 2023
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1. Basic principles of surveyving for students and other stakeholders at the
Ukrainian State University of Science and Technology. "Regulations on
questionnaires (surveys) of stakeholders at USUST™

The main regulatory document that regulates student survey procedures at the
Ulkrainian State University of Science and Technologies is the "Reguolations on
Questionnaire (Survey) of Stakeholders of USUST", which was developed by the
Educational and Scientific Center for Ensuring the Cuality of Education, reviewed by
the Council for the Quality of Educational Activities (October 24, 2022 protocol Ne 2),
approved by the acadernic couneil of USUST (October 31, 2022, protocol Ne 2), kicked
off by the rector's order (Ne 76, November 7, 2022). The author of the report took an
active part in the development of this provision. You can familiarize yourzelf with the
provision itself at the link hitps:/ust edu.ua/documents/files/uploads/polozhenmya-
pro-anketuvannya-udunt pdf.

1. GENERAL PROVISIONS

1.1 Eegulations on gquestionnaires (surveys) of stakeholders of the Ulkrainian
State University of Science and Technologies (from now on referred to as the
Fegulations) determine the organizational and methodological principles of
conducting questionnaires (surveys) of internal and external stakeholders of the
Ulkramnian State University of Science and Technologies (after this referred fo as
USUST) on matters of organization, quality, content, and methods of teaching, other
aspects of the educational process and regulates the relevant activities of working and
advizory bodies and structural divizions of USUNT.

1.2 Of the Law of Ulraine "On Education" (September 5, 2017, Na 2143-VIIT
{as amended); Law of Ukraine "On Higher Education” (01.07.2014 Ne 1356-VII (as
amended); Regulation "On the accreditation of educational programs for the training

o Co-funded by the
T Erasmus+ Programme

b of the European Union
educational program, approved by the Nationzl Agency for Quality Assurance of
Higher Education (November 17, 2020, Standards of Higher Education; International
Code of ICC/ESOMAR. on the practice of conducting marketing and sociclogical
rezearch, studying public opinicn and data analysis; the Code of Academic Integrity of

USUST; Anti-corruption Program of USUST for 2022-2024; The Statute of the
University, the internal normative legal acts of the University, including those on the

organization of the educational process.
1. 3 It was t3

he E}ipEﬂ'Eﬂl:E of

echnologies the experience which was acquired during the implementation of the next
Erasmus+ project: «lmplementation of Education Quality Assurance system via
cooperation of University-Business-Government in HEIz» (EDUQAS) 386109-EFP-

1.4 The procedure for conducting umiversity-wide sociclogical research and
surveys, including those related to the prevention of corruption, which may be initiated
by the leadership and management bodies of USUST or third-party orgamizations
cooperating with USUST, iz determined by the Regulation on sociological studies and
surveys at USUST.

1.5 Changes to the Regulations are made by order of the rector of USUST bazed
on the decizsion of the TTSUST Academic Council, which is adopted at its meeting by a
majority of votes through open voting.

Porto, 09 October 2023
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3. Is there enough time (the number of ECTS credits) allocated to the educational
program for the study of this discipline?
There iz a lot of material and it takes more time to leam,
The material iz too complex and requires more time to learn
The amount of time allocated realistically reflects the learning load,
There iz too much time allocated for studying the discipline, it can be reduced
) ) @ Konupoaste
5.4 ROCTATHBO YACY (KIABKOCTI KpeanTia EKTC) Bigbeneno B
OCBITHIA NpOrpamMi Ha BABYEHHA WEl AUCUnniHN?

22 aTneTa

W MOTERELN KEITO g |
B NOTPEOE GmAUnD iy K
B

B Banepevend OOCH iy
G T B R

W S0yl B [ LT
PADCIEY LIOATE, WM L

6. Was the volume of classroom classes sufficient for studying the discipline?
Yes,

More yes than not,

Eather no than yes,

No

1808, 12 A Tyaarech Ingpc oo 4 0 B mefarmpn)

Ll_:l Konwporats
6. Y JOCTATHIM GYB 06CAT ayWTOPHUY JAHATD ANA BUBYEHHA

AHCUMNNIHKA?

I2 aTeeTa

Co-funded by the
Erasmus+ Programme
of the European Union

If "no", what types of classes neeo 10 De INCTeased (O TESPONses)’
Lectures - 3 (60%0)

Practical - 3 (60%)

Laboratory - 1 (20%4)

|_D Konuponate
AR «Hix, TO AK CAME BAOW 33HATD NOTpefynTo 36iNbWweHHA

oGeAry?
5 oTeeTOR
Mg 3 {60 %)
Mg 3 {60 %)
Tt opH 1 (20'%)
o 1 2 3

7. Would it be useful for the study of the discipline to introduce corrently missing types
of training clazzes to the curriculum:

Wes, lectures,
Yes, practical,
Yes, laboratory,
Mo
I_D Knnnpoun
7. Yn Gyno 6 KOPHCHUM ANA BRBYEHHA HCLWNNIHMK ang E:. wuma W | N fi

NPOrPAME HAPAS BIACYTHI BMIH HABYANBHWE JANATE:

A D AR ) LAY

22 oTeeTa R e D
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Conclusions:

A survey of students of the master's educational programs "Electrometallurgy of steel
and ferroalloys", and "Special Metallurgy" in the 22 people who studied the discipline
Industry 4.0 in metallurgy showed the following:

Students are satisfied with the organization of the educational process, teaching
activities, and the organization of implementation of the teaching of the discipline
which includes: the tralnlnﬂ procedure, the schedule, educational and methodological
support, the uniformity of the workload, and the organization of exams.

According to the majorictiy of respondents (86.4%), the course is of medium difficulty.
The vast majority of students (95.5%) showed interest in the discipline.

According to a significant number of respondents (50%), the practical component of
the discipline needs to be strengthened by increasing the amount of practical work.
Also, 13.6% of applicants consider it necessary to increase the amount of laboratory
work, and 9.1% - lecture classes. Thus, there is a need to increase the number of
classroom hours, first of all, by increasing the hours allocated to practical work.

The material and technical support of this discipline needs further improvement.

Porto, 09 October 2023
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Summarizing the best European practices

Co-funded by the I
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Boosting the role of HEIs in the industrial transformation towards the Industry 4.0 paradigm
in Georgia and Ukraine
609939-EPP-1-2019-1-BE-EPPKA2-CBHE-IP

IIIaToxa B.L, ZKaganoc O.B., IToran O.Y0O., Yeprosa H.C.

IHIYCTPIA 4.0: EBPOIIENCHKI IIPAKTHKH V BUIIIH
BULLA OCBITA Ha3yCTP1Y YETBE
Mllia OCBITA F C OCBITI TA HA BHPOGHHUIITBI

[TPOMMCIIOBIN PEBOJTIOLITT: KEHUCH 2
EBPONENCHKOro Ta YKPaTHCLKOro AoCBiay

Mogorpadis

PexoMeHI0BaHO 10 ApyKY BueHoro Pagor YKpaiHCHKOTO Jep:KaBHOIO
VHIBEPCHTETy HayKH 1 TeXHOIOT 1
(mpoToxox Ne6 Bix 03.04.2023)

MoHOrpadua
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MiaBULWEHHA KBanidiKaLiii NpOMUCNIOBOro NnepcoHany

Total number | Total number of Main industrial partners
of trainings | representatives of
industrial partners

42 Southern Machine-Building Plant, Ukrgrafit LLC, Zaporizhzhya Included the
Abrasive Plant, Dniprostal LLC, Dnipro Regional Vocational and future events
Technical Education Center of the State Employment Service, November —
Zaporizhzhya ferroalloy combinate, Nikopol Ferroalloy combinate December
2023
The
project's
industrial
partner
Festo is
involved

Porto, 09 October 2023
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Improving the qualifications of teachers and administrative staff

Total The number of teachers The number of
number of who have undergone representatives of the
trainings advanced training administrative staff who

have undergone advanced
training

30 6 The project's industrial partner
Festo is involved
Included the future events
November — December 2023
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Impact and sustainability of project results

. An improved system of training students of higher education in the context of the Industry 4.0
paradigm.

. Industry 4.0 educational laboratory was created.

. On the basis of mastering the best European practices, the qualifications and awareness of
employees regarding modern approaches to higher education in the context of the 4th industrial
revolution have been improved, which will certainly contribute to the improvement of the quality of
higher education.

. Enhanced interaction with industrial partners, which creates prerequisites for more active
processes of transformation of productions taking into account modern technologies.

. The experience is shared among other higher education institutions in Ukraine.
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Thank you for attention!!
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