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YKpaiHChKa

Mepenymosu
BMBYEHHS
aneumnnisve

Jl11s onaHyBaHHS TUCIUILTIHU 3100yBayi MOBHHHI MaTy 0a30B1 3HAHHS 3 HOBITHIX
TEXHOJIOTIN  €JIEKTPOCTAJICIUIABMIIBHOTO 1 ()epOCIJIaBHOTO  BUPOOHUIITBA,
MaTEMaTHYHOTO MOJICIIOBAHHS  EJIEKTPOMETaTypriiHUX TPOIECIB, CTaJIoro
po3BUTKY Metanyprii. Takum umHOM, BuUBYeHHIO naHoi OK wmae mepemysatu
BHUBUEHHS HACTYITHUX 000B’I3KOBUX JUCIHUILIIH:

- HosiTHi TexHo0r1i (hepociizaBHOr0 BUPOOHUIITBA,

- HoBiTHI TeXHOIOTIi €1eKTPOCTANEIUIaBIILHOTO BUPOOHUIITBA;

- MosientoBaHHS TEXHOJIOTTYHUX MTPOLIECIB 3a (haxom;

- Ctanuii po3BUTOK B MPOMHCIIOBOCTI.

MeTa HaBYanbHOI

HalyTTs ysiBieHb Ta 3HaHb 1110/10 IHHOBAIITHUX TEXHOJOTIH, sIKi 3a0€3MeuyoTh

ANCLMNITIHN TpaHc(hopMalliro MPOMHUCIOBOCTI B KOHTEKCTI napagurMu Iaaycrpis 4.0 3 MeToro
pO3B’si3aHHSA CKJIAJHUX 3a7ad 1 npobieM MeTainyprii B IIMPOKHX Ta
MYJIbTHIUCIMITIIHAPHUX KOHTEKCTaX, BUKOPUCTAHHS CydyacHHMX 1H(QOpMaLiiHUX
TEXHOJIOTI  JUId  MOMJININEHHS  KUIBKICHMX 1  SKICHMX  IIOKa3HUKIB
eJIEKTPOMETATYPriiHUX MPOIIECIB.

KomneTeHTHOCTI, IK. 3naTHicTh pO3B’A3yBaTH CKJIAJHI 3a7a4i 1 MpoOIeM MeTalnyprii B IIUPOKUX Ta

OpMYBaHHA AKUX | MYJbTUAUCHMUILTIHAPDHUX KOHTEKCTaX, BUKOPHCTOBYIOUM CydacH1 1HQpopMaliiiHi

3abesnedye TEXHOJOTii  JUIsl  TOMIMIIEHHS  KUIBKICHUX 1  SKICHHMX  IOKa3HHUKIB

HaB4anbHa €JIEKTPOMETATYPriiiHUX POLEeCiB B KOHTEKCTI napaaurmu [Haycrpis 4.0.

ancuumnniHa 3K1. 3partHicTh MPOBOIUTH JOCHIKEHHS Ha BiJIOBITHOMY PiBHI.
3K2. 3natHicTh 10 nouryky, o0pobiieHHs Ta aHaji3y iHpopMaIii 3 pi3HUX
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TDKEped.

CK1. 3patHicTh po3po0IIsATH Ta pealli3oByBaTH MPOEKTH B cdepi Metanyprii, a
TaKOXX JOTHYHI JI0 Hel MDKIUCIMIUTIHAPHI TPOCKTH.

CK2. 3natHicTh BpaxoByBaTH TEXHiUHI, MPaBOBI, COLiaIbHI, CKOJOTIYHI, €TUYHI,
€KOHOMIYHI Ta KOMEPI[iHI aCIEeKTH 1HXXKCHEPHUX Ta YIPaBIiHCHKUX DIIICHb B
METaJyprii.

CK4. 3parHicTh aHami3yBaTH 1 BIOCKOHAIIOBATH TEXHOJIOTIYHI IIPOIECH B
METaJyprii.

CK9. 3naTHicTh po3B’sA3yBaTH CKJIAHI 3a/1a41 1 MPOOJIEMH METATYPTii B ITUPOKUX
Ta MYJbTUIUCIHUILTIHAPHUX KOHTEKCTaX, Y HOBUX a00 HE3HAHOMHUX CEpeIOBHUIIAX
3a HasBHOCTI HEmoBHOI ab0 oOMexeHoi iHdopmarllii 3 ypaxyBaHHSM AacCICKTiB
COIIATbHOT Ta €THYHOT BIMOBITAITBHOCTI.

CKO1. 3parHicTh TOCTaBUTH 33Jadyy MaTEeMaTHYHOro Ta  (i3UYHOTrO
MOJICJIIOBAHHSL ~ TEXHOJIOT1YHOTO 00’€KTy  €JIEeKTPOMETAIYpPriifHOTO i
(depocmaBHOrO0 BUPOOHHMITB HAa OCHOBI mudpoBux TexHomoriii Iamycrpis 4.0,
PO3pOOUTH ANTOPUTM 1i BHPIIICHHS, BUKOHATH aHAJi3 OTPUMAaHHUX PE3yJbTaTiB,
MPOBOJUTH aHaNi3 TIOKAa3HUKIB MPOIECIB BUILIABKH, I0O3aMi4HOI 0OpOOKH,
PO3IIUBKU €JIEKTpOCTajel 1 GepocIuiaBiB 3 METOK 3a0€3MCUCHHS ONTUMAIbHUX
TEXHOJIOTIYHUX PEKUMIB

OuikyBaHi B pe3ynbTari BUBYEHHS TUCIUILTIHU CTYJCHT TOBUHEH
pesynbTaTu 3HATH:
HaBYaHHA — OCHOBHI TE€PMiHH 1 MOHATTS napaaurmu [Hxyctpis 4.0;

— OCHOBHI TEXHOJIOTIi, mpuTaMaHHi [Hayctpii 4.0;
— CydYacHi 3aco0M aBTOMAaTH3allii €JIEKTPOMETATYPriiHUX MPOIIECIB;
— METOJIY CTBOPEHHS U(PPOBUX JIBINHHUKIB,;

BMITH:

—3aCTOCOBYBaTH IHHOBAIlI M H1 TEXHOJIOT11 [nnycTpis 4.0 B
€JIEKTPOMETATYPrifHUX Ipolecax;

— 3aCTOCOBYBATH Cy4acHI MaTeMaTHYH1 METOJIU, Cy4acH1 IU(PPOBI TEXHOJIOTI] Ta
crieniajgizoBaHe MporpaMHe 3a0e3neueHHs Ui pO3B’s3aHHS CKIAJHUX 33743y 1
npo0sieM MeTanyprii

—BHKOHYBAaTH aHalli3 pe3yibTaTiB, 110 OTPUMAaHI 3 3aCTOCYBaHHSAM LHM(POBUX
NBIMHMKIB /711 BJIOCKOHAQJIEHHS MPOLECIB BUIUIABKH, IO3amiuHOi 00poOKw,
PO3TUBKHU €JIEKTpocTaneit 1 ¢epociiaBiB 3 METOI0 3a0€3MeYeHHs] ONMTHUMAIbHHUX
TEXHOJIOTIYHUX PEXHUMIB

Jucuumiina 3a0e3nedye TOCSITHEHHS TaKuX pe3yJibTaTiB HaBYaHHS:

OPH1. Po3ymiTu CyTHICTh OCHOBHUX T€XHOJIOT'1H, nputamanuux [Haycrpii 4.0.
OPH2. 3acrocoByBaru  1HHOBamiiiHi  TexHojorii Iugycrpis 4.0 B
eJIEKTPOMETATYPrifHUX IpoIlecax.

OPH3. 3acrocoByBaTM cydacHi MareMaTHYHI METOIH, Cyd4acHi nudpoBi
TEXHOJIOTIi Ta CcHeliaji3oBaHe TNporpaMHe 3a0e3NedyeHHs s PO3B’A3aHHS
CKJIQJTHUX 3a71a4 1 MpoOJieM MeTamyprii.

OPH4. BukoHyBaTu aHaji3 pe3yibTaTiB, MO OTPUMaHI 3 3aCTOCYBAHHSAM
nupoBUX JBIMHHWKIB JJIs BJIOCKOHAJIEHHS TPOIECIB BHUILJIABKH, IO3aIivyHOT
00poOKH, PO3THMBKU e€leKTpocTaie 1 ¢epocIuiaBiB 3 METOI 3a0e3MedeHHS
ONTUMATHHUX TEXHOJIOTTYHUX PEKHUMIB.
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Buau ta o0csr HaBYAIIBHOI AISUIBHOCT] B aKaJIEMIYHUX TOAUHAX

Jlenna dopma HaBYaHHS

CemecTpu
Ycworo 1 2
1.1 1.2 2.1 2.2

Bunn
HaBYAJILHOI TIsUILHOCTI

VYcporo TOOMH 32  HaBYAJILHUM
IIJIAaHOM 120 - - - -
y TOMY YHUCIIL:

AyAUTOPHI 3aHATTS 32 - - - 32
— ekl 24 - - - 24
— j1abopaTopHi pobOTH - - - - -
— IPAKTUYHI 3aHATTS 8 - - - 8

— CeMiHApChKI 3aHATTS - - - - -

Camocriiina poboTa 88 - - - 88
— MIJITOTOBKA JI0 ayJUTOPHUX 3aHATH 16 - - - 16

— BUKOHAHHS Ta 3aXHCT KypCOBOT
pobotu - - - - -

— BUKOHAHHS Ta 3aXUCT 1HIUBITyaTbHUX
3aBJlaHb - - - - -

— IIJATOTOBKA Ta CKJIAJaHHA €K3aMEHIB - - - - -

— MiJArOTOBKA JI0 IHITMX KOHTPOJIBHUX

3aX0/1iB 24 - - - 24
— ONpALIOBAHHS PO3ALIIB, Kl HE
BHKJIQJIAIOTHCS HA JICKLISAX 48 - - - 48
dopma ceMecTpOBOr0 KOHTPOJIIO falfi
3aouHa popmMa HaBYAHHSI
Blfm/.l . Yceroro Cemectpy
HaBYAJILHOT MiSIJILHOCTL 1 2
Ycporo roauH 3a HaBYaJIbHUM IIJIAHOM 120 - 120
y TOMY YHCII:
AyaUTOpHI 3aHATTS 16 - 16
— JIeKLi 8 - -
— nabopaTtopHi poOOTH - - -
— TMPAKTUYHI 3aHATTS 8 - -
— CeMIHApChKI 3aHATTS - - -
CamocrTiitHa poboTa 104 - 104
— MJITOTOBKA JI0 ayANTOPHUX 3aHATh 8 - 8
— BUKOHAHHSI Ta 3aXUCT KypCcOBOi poboTH - - -
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Blfm/.l . Yceroro Cemectpn
HaBYAJILHOI JiSJILHOCTI 1 2
— BUKOHAHHS Ta 3aXWCT 1HAUBIAyaIbHUX 3aB/IaHb 12 - 12
— ONPAIIOBaHHS HABYAJILHOTO MaTepiairy 60 - 60
— HIArOTOBKA Ta CKJIAJAHHS €K3aMEHIB - - -
— IMIrOTOBKA Ta CKJIAJIAHHS 1HIIUX KOHTPOJBHUX 3aX0JI1B 24 - 20
dopMa ceMeCTPOBOr0 KOHTPOIIIO Aud. samix

3micT
HaBYanbHOI
ANCUUNNiHn

Poznin 1. OcHoBHi TexHounorii [aayctpii 4.0

Po3gin 2. CyuacHi 3aco0u aBTOMaTH3amii e1eKTpOMETaTypTriiHUX MPOIIECiB

Poznain 3. lludposi ABIIHUKYN elEeKTPOMETATypPriiHUX 00’ €KTIB

Po3gin 4. Meroau aHamizy pe3ynibTaTiB, OO0 OTPUMaHi 3 3aCTOCYBaHHSIM LU(POBUX
JIBINHUKIB €JIEKTPOMETATYPriiHUX 00’ €KTIB

3axoam Ta
Kputepii
OLLiHIOBaHHSA

OniHroBaHHS KOKHOTO PO3JLTY 3AIMCHIOETHCS 3a 12-0a1bHOI0 MIKAJIOH0.

OuintoBanHs po3aitiB 1-4 3/iliCHIOETBCA 32 pe3yabTaTaMU BUKOHAHHS MMHUCbMOBOT
KOHTPOJIbHOI POOOTH.

HeoOxiaHOIO yMOBOIO OTpUMaHHS MO3UTHUBHOI OIIHKHK 3 po3aimiB 1, 2, 3 ta 4 €
BIJIIIPAIfOBAaHHS Ta HAJAHHS 3BITY 3 YCIX MPAKTHYHUX POOIT BiIMOBITHOTO PO3ALTY
(Ta 1HAUBIAYaTbHOTO 3aBJAaHHS — JIJISl CTYACHTIB 3204HOT (pOpPMH HaBUAHHS).

Ominka 3a cemecTp, SKa TaKoX € IMIICYMKOBOIO OLIHKOI 3 JUCHUILUTIHA
BU3HAUYAETHCS 5K CepellHE apu(MeTHUHE OIIHOK 1-4 po3AiliB 3 OKPYIVIEHHSM [0
HaKOJIMKYOr0 IIJIOr0 YKCIIa.

Monituka
BUKNagaHHSA

OTpuMaHHS HE3aI0BUIBHOI (HIDKUOI 3a 4 Gayn) OLIHKYU 3 MEBHOTO po3airy abdo ii
BIJICYTHICTh Y€pe3 HEMPUCYTHICTh 3/100yBaua Ha KOHTPOJBHOMY 3aXOJ1 HE CTBOPIOE
miicTaB JJsl HEJOMYIEHHs 3/100yBaya 10 HaCTYITHOT'O0 KOHTPOJIBHOTO 3aX01y.

3100yBa4 HE JIOMYCKAETHCS JI0O CEMECTPOBOTO KOHTPOJIO 3a BIJICYTHOCTI
MO3UTUBHOI OIlIHKY (He HKXx4e 4 OaniB) xoua O 3 OAHOTO 13 PO3/ALIIB.

OckapyKeHHSI TIPOLIeIypH Ta PE3yJIbTaTiB OI[IHIOBAHHS PO3/LIIB Ta CEMECTPOBOTO
OLIIHIOBAaHHSA 3 OOKY 37100yBadiB OCBITH 3JIHCHIOETBCS Y TOPSIIKY, MepeadaueHoOMY
«[TonoxeHHsM Mpo opraHizailio 0cBITHLOro npouecy B Y IYHT».

[TopymieHHs akageMiuyHoOi JoOpodecHOCT] 3 00Ky 3/100yBaviB OCBITH, 5IKi, 30KpeMa,
MOXYTh TOJISITAaTH Y KOPHUCTYBAaHHI CTOPOHHIMHM JpKepenaMmu 1HgopMallii Ha
KOHTPOJIBHUX 3aX0/1aX, (hanbcudikanii abo padpukaiii pe3yabTartiB JOCHIIKEHb, 1110
BUKOHYBQJIMCh Ha MPAaKTUYHHUX 3aHATTAX, TATHYTH BIANOBIJAIBHICTh y BUIJISAIL
MOBTOPHOTO BHUKOHaHHS c(anbcu(ikoBaHOI poOOTH Ta MOBTOPHOIO MPOXOJKEHHS
MIPOIIeTYPH OIIHIOBAHHS 13 0OMEKEHHSIM MaKCUMAaJIbHOI OI[IHKH.

CneuundiyHi
3acobu
HaB4YaHHSA

HapuanpHuii mporiec nepeabdavyac BUKOPUCTAHHS MYJIBTHMETIHOTO KOMILIEKCY
JUISL TIPOBEIEHHS IHTEPAKTHMBHUX JIEKIIH Ta MPAKTHYHHX 3aHATH, KOMII IOTEPHHX
poboYMX MiCIlhb IS MPOBEACHHS MPAKTHYHUX POOIT, MPUKIATHOTO MPOTPAMHOTO
3a0e3neuenns: MATLAB Simulink, MATLAB Stateflow, MATLAB PDE Toolbox,
OPUKIAHOTO  MPOTPAMHOTO  3a0e3MeUeHHs ISl MIATPUMKHA  JIMCTAHIIHHOTO
nasuanus: ZOOM, Google Class toro.
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HaB4anbHo- OcHoBHa JiTeparypa:
meToaunyHe 1. Buma ocBiTa Ha3ycTpid 4YeTBEPTi NPOMHUCIOBIM peBoOIONil: Keiicu 3
3abe3neyeHHs | egporeiicbkoro Ta yKpaiHCHKOro AocBixy: MoHorpadis Mij 3araibHOK peIakiiero
Io_tlraeerra;gzersgsdof B.I. [Hatoxu. Auinpo. [onirpadiuna akuunentna ¢ipma, 2023 - 68 c.

2. lllaroxa B.I., Xamanoc O.B., IToran O.}O., Yepnoa H.C. Ianyctpis 4.0:

information:

compulsory €BPONENCHKI MPAKTUKK y BHIIN OCBITI Ta Ha BUpoOHUITBI: MoHorpadisa. JHimpo.
reading [Tomirpadiuna aknuaentaa ¢ipma, 2023 - 89 c.

recommended

Jonmomi:kHa JiiTteparypa:

3. JlazapeB 0. @. MogentoBanHs AUHaMiYHUX cucTeM y Matlab. Enexrponnuit
HaBuajabHUU mociOHuk. — Kwuis: HTYY "KIII", 2011. — 421 c. [Hocrtym -
https://elprivod.nmu.org.ua/files/mathapps/mds_matlab.pdf

4. Tepaimuyk, M. JI. MopnentoBanua cucreM Yy cepenoBuiii MATLAB-
SIMULINK [Enexkrponnuii pecypc]: komm'rotepHmii mnpaktukym / M. ]l
Iepaimuyk, 0. @. JIazapes, T. O. Tonouko ; HTYY «KIIl». — EnexTpoHHi TEKCTOBI
nmani (1 daitn: 3,57 Mo6aiit). — Kui : HTYY «KIll», 2006. — 175 c. Hoctyn -
https://ela.kpi.ua/handle/123456789/30394

5. Development the automated information system of ladle-furnace process to
predict the content of alloying elements in bearing steel / O.V. Zhadanos, 1.V.
Derevyanko, Y.S Proydak, M.l. Gasik, O.l. Panchenko, A.S. Salnikov, O.V.
Yakovitsky // Proceedings of the International conference on Information and
Digital technologies IDT-2017, 5th to 7th July 2017 - Zilina, Slovakia, 2017 — pp.
476-483. Jloctym - https://ieeexplore.ieee.org/document/8024335;

6. Situational model of technological operations for secondary metallurgy / O
Zhadanos, | Derevyanko, D Chaika, O Kukushkin // Journal of Achievements in
Materials and Manufacturing Engineering 2018 VVol.89, nr 1 pp 27-34. loctym -
https://journalamme.org/api/files/view/575198.pdf
7. Heper’ssuko [.B. JlocmikeHHs TEIUIOEHEPTeTUYHUX IPOLECiB BUPOOHUIITBA
kapOiny kpemuiro B meui onopy / 1.B. Jleper’sako, O.B. Xamanoc // Teopis i
npaktuka metanyprii. — duinpo: HMetAVY, 2021. — Ne 6 (131). — ctp. 18-25.
Hoctym: http://nmetau.edu.ua/ua/mdiv/i2004/p4572
8. Xamanoc O.B. MopentoBaHHs JIUHAMIKM TeMIepaTypu po3IUIaBy MpH
no3ariyuHiii o0poOii Ha ycranosmi miy-kiBm / O.B. XKamanoc, 1.B. Jlepes’siHko,
A.P. Jlsmenko // Bicauk JlonOachkoi nepaBHOiI MalIMHOOYIIBHOI akaJeMmii:
30ipHHMK HayKoBUX mpamb. — Kpamaroperk : JIJ/IMA, 2020. — Ne 1 (48). — cTp. 27-32
(Paxosa, ISSN 1993-8322).

Hocryr:
http://www.dgma.donetsk.ua/science_public/ddma/Herald_1(48) 2020/article/6.pdf

VYXxBajeHO Ha 3acigaHHI rpynu 3a0e3meueHHs SKOCTI OCBITHBOI mporpamu «EnekTpomeranmyprisi crami i
¢depocrunaiBy (ITporokon Ne 3 Big __ .03 2023 p.).
I"apanT ocBiTHROI IpOrpamu, Ipod. Bonogumup I'N'TAJIKNX
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SYLLABUS
OF ACADEMIC DISCIPLINE

«INDUSTRY 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
level

Master’s

Status of discipline

Selective educational discipline of the cycle of professional training

CP/ECTS

4 ECTS (120 academic hours)

Terms of study

Il semester (1V half-semester)

Department

Electrometallurgy

Lecturer

Ph.D, Associated professor Oleksandr ZHADANOS
E-mail: Alexzhad1980@gmail.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 sustainable development of
metallurgy. Thus, the study of this discipline should be preceded by the study of
the following mandatory disciplines:

- The latest technologies in ferroalloy production;

- The latest technologies in electric steelmaking production;

- Modeling of technological processes by specialty;

- Sustainable development in the industry.

The goal of the

Acquiring ideas and knowledge about innovative technologies that ensure the

discipline transformation of industry in the context of the Industry 4.0 paradigm with the
goal of solving complex tasks and problems of metallurgy in broad and
multidisciplinary contexts, using modern information technologies to improve the
quantitative and qualitative indicators of electrometallurgical processes.

Competences Integral competence. Be able to solve complex tasks and problems of metallurgy

in broad and multidisciplinary contexts, using modern information technologies
to improve the quantitative and qualitative indicators of electrometallurgical
processes in the context of the Industry 4.0 paradigm.

e General competence GC1. Be able to conduct research at an appropriate level.
e General competence GC2. Be able to search, process and analyze information
from various sources.
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e Professional competence PC1. Be able to develop and implement projects in
the field of metallurgy, as well as related interdisciplinary projects.

e Professional competence PC2. Be able to consider technical, legal, social,
environmental, ethical, economic, and commercial aspects of engineering and
management decisions in metallurgy.

e Professional competence PC4. Be able to analyze and improve technological
processes in metallurgy.

e Professional competence PC9. Be able to solve complex tasks and problems
of metallurgy in broad and multidisciplinary contexts, in new or unfamiliar
environments in the presence of incomplete or limited information, taking
into account aspects of social and ethical responsibility.

e Professional competence additional PCALl. Be able to set the problem of
mathematical and physical modeling of a technological object of
electrometallurgical and ferroalloy production based on Industry 4.0 digital
technologies, develop an algorithm for its solution, perform an analysis of the
obtained results, conduct an analysis of indicators of the processes of
smelting, out-of-furnace processing, the casting of electrical steels and
ferroalloys in order to ensure optimal technological modes

Expected learning As a result of studying the discipline, the student should
outcomes, know:

knowledge, ebasic terms and concepts of the Industry 4.0 paradigm;
skills ethe main technologies inherent in Industry 4.0;

emodern means of automation of electrometallurgical processes;
emethods of creating digital twins.
be able:
e to apply innovative Industry 4.0 technologies in electrometallurgical processes;
e to apply modern mathematical methods, modern digital technologies, and
specialized software to solve complex tasks and problems of metallurgy
e to perform analysis of the results obtained with the use of digital duplicates to
improve the processes of smelting, out-of-furnace processing, and casting of
electrical steels and ferroalloys in order to ensure optimal technological modes
The discipline ensures the achievement of the following learning outcomes:
Expected learning outcome ELO1. Understand the essence of the main
technologies inherent in Industry 4.0.
Expected learning outcome ELO2. Apply innovative Industry 4.0 technologies in
electrometallurgical processes.
Expected learning outcome ELO3. Apply modern mathematical methods, modern
digital technologies, and specialized software to solve complex problems and
problems of metallurgy.
Expected learning outcome ELO4. To analyze the results obtained using digital
duplicates to improve the processes of smelting, out-of-furnace processing, and
casting of steels and ferroalloys in order to ensure optimal technological modes.
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Types and volume of educational activities in academic hours
Full-time education

Semesters
Types of educational activity Total 1 2
1.1 1.2 2.1 2.2

Total hours according to the
curriculum 120 - - - -
including:
Lecture classes 32 - - - 32
— lectures 24 - - - 24

— laboratory work - - - -

— practical training 8 - - - 8

— seminar classes - - - - -

Independent work 88 - - - 88
— preparation for classes 16 - - - 16
— performance and defense of course

work - - - - -
— preparation and defense of individual
tasks - - - - -
— preparation and passing of exams - - - - -
— preparation for the control measures 24 - - - 24
— study of sections that are not taught in
lectures 48 - - - 48

Semester control form Test

External form of education

Types of educational activity Total 1 Semesters 5

Total hours according to the curriculum 120 - 120
including:

Lecture classes 16 - 16

— lectures 8 - 8

— laboratory work - - -

— practical training 8 - 8

— seminar classes - - -
CamocrTiiiHa poboTa 104 - 104

— preparation for classes 8 - 8

— performance and defense of course work - - -

— preparation and defense of individual tasks 12 - 12
— work with educational materials 60 - 60

— preparation and passing of exams - - -
— preparation for the control measures 24 - 20
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Semesters
1 2

Types of educational activity Total

Semester control form

Test

Content of the

Chapter 1. Basic technologies of Industry 4.0

academic Chapter 2. Modern means of automation of electrometallurgical processes
discipline Chapter 3. Digital twins of electrometallurgical objects
Chapter 4. Methods of analysis of the results obtained using digital twins of
electrometallurgical objects
Evaluation Evaluation of each section is carried out on a 12-point scale.

measures and
criteria

Assessment of sections 1-4 is carried out based on the results of the written test.

A necessary condition for receiving a positive grade from sections 1, 2, 3, and 4 is
to complete and submit a report on all practical work of the corresponding section
(and an individual task - for correspondence students).

The grade for the semester, which is also the final grade for the discipline, is
defined as the arithmetic average of grades 1-4 of sections rounded to the nearest
whole number.

Teaching
policy

Receiving an unsatisfactory (lower than 4 points) grade from a certain section or
its absence due to the applicant's absence at the control event does not create grounds
for barring the applicant from the next control event.

The applicant is not admitted to the semester control in the absence of a positive
assessment (at least 4 points) from at least one of the sections.

The appeal of the procedure and results of section evaluation and semester
evaluation by students is carried out in accordance with the procedure provided for in
the "Regulations on the Organization of the Educational Process at USUST".

The breaking of academic integrity on the part of students, which, in particular,
may consist in using third-party sources of information in control measures,
falsification or fabrication of research results performed in practical classes, entail
responsibility in the form of repeated performance of falsified work and repeated
passing of the evaluation procedure with a restriction maximum score.

Specific
teaching aids

The educational process involves the use of a multimedia complex for conducting
interactive lectures and practical classes, computer workstations for conducting
practical work, application software: MATLAB Simulink, MATLAB Stateflow,
MATLAB PDE Toolbox, application software to support distance learning: ZOOM,
Google Class, etc.

Literature
and other
sources of
information:

The main literature (compulsory reading):

1. Buma ocBiTa Ha3ycTpiu 4YeTBEpTiH MPOMHUCIOBIH peBOOLIi: KeHcu 3
€BPOINENCHKOT0 Ta YKpaiHCHKOTo J0CBiqy: MoHorpadis mij 3aralbHOI0 peAaKIli€ro
B.I. aToxu. duinpo. [Tomirpadiuna aknuaentHa dipma, 2023 - 68 c.

2. aroxa B.I., XKamanoc O.B., Ilotan O.IO., Yepnosa H.C. Immyctpis 4.0:
€BPOMNENCHKI MPaKTUKK y BUILIA OCBITI Ta Ha BUpOOHMUIITBI: MoHorpadis. JlHinpo.
[Monirpadiuna akuunentHa gipma, 2023 - 89 c.

Recommended literature:

3. JlazapeB 0. ®. MogentoBaHHs AuHaMiuHUX cucteMm y Matlab. EnextponHumii
HaBuyadbHMH mociOHmk. — Kwui: HTYY "KIII", 2011. — 421 c. Hocrtyn -
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https://elprivod.nmu.org.ua/files/mathapps/mds_matlab.pdf

4. Tepaimuyk, M. JI. MogemoBanus cucrem y cepenosumii MATLAB-
SIMULINK [EnextponHuii pecypc]: KomMm'ioTepHuid mnpaktukym / M. ]l
Iepaimuyk, 0. @. Jlazapes, T. O. Tonouko ; HTYY «KIII». — EnekTpoHHi TEKCTOBI
naui (1 ¢aiin: 3,57 Mo6aiit). — KuiB : HTYY «KIIl», 2006. — 175 c. Hdoctyn -
https://ela.kpi.ua/handle/123456789/30394

5. Development the automated information system of ladle-furnace process to
predict the content of alloying elements in bearing steel / O.V. Zhadanos, I.V.
Derevyanko, Y.S Proydak, M.l. Gasik, O.l. Panchenko, A.S. Salnikov, O.V.
Yakovitsky // Proceedings of the International conference on Information and
Digital technologies IDT-2017, 5th to 7th July 2017 - Zilina, Slovakia, 2017 — pp.
476-483. loctym - https://ieeexplore.ieee.org/document/8024335;

6. Situational model of technological operations for secondary metallurgy / O
Zhadanos, | Derevyanko, D Chaika, O Kukushkin // Journal of Achievements in
Materials and Manufacturing Engineering 2018 Vol.89, nr 1 pp 27-34. locryn -
https://journalamme.org/api/files/view/575198.pdf
7. Hepew’ssuko [.B. JlochimkeHHS TEMJIOCHEPTeTUYHUX NPOIECIB BUPOOHHUIITBA
Kap0Oiny kpemuito B meui omopy / 1.B. [epes’suko, O.B. Xananoc // Teopis i
npaktuka meranyprii. — Juinpo: HMerAY, 2021. — Ne 6 (131). — crp. 18-25.
Hoctym: http://nmetau.edu.ua/ua/mdiv/i2004/p4572
8. Xamanoc O.B. MogentoBanHs TUHAMIKH TEMIEpaTypu pO3ILIaBy MpU
no3amniyHiii o0pobui Ha ycranosmi miv-kiBm / O.B. XKaganoc, 1.B. Jlepes’sHko,
A.P. Jlsmenko // Bicamk JloHOAchKOl aepkaBHOI MAamMHOOYIIBHOI akajaemii:
30ipHUK HayKOBHX Tpailb. — Kpamaropcek : JIJIMA, 2020. — Ne 1 (48). — ctp. 27-32
(daxopa, ISSN 1993-8322).

Hocryn:
http://www.dgma.donetsk.ua/science public/ddma/Herald 1(48) 2020/article/6.pdf

Approved at the meeting of the quality assurance group of the educational program "Electrometallurgy
of steel and ferroalloys™ (Minutes No. 3 dated .03 _2023).
Guarantor of the educational program, prof. Volodymyr GLADKYKH
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