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KYPCY JIUISI IPEJICTABHUKIB METAJTYPTTAHUX IMIINPUEMCTB

«TEXHOJIOI'TI THAYCTPIS 4.0 B METAJTYPTI'Ii»

HasBa kypcy

Ianycrpist 4.0 B metanyprii

LlinboBa rpyna

[IpencraBHUKM MeTaTypriiHUX MiTPUEMCTB

Tpusanictb Kypcy

16 ToauH aKTHBHOTO OH-JIAHH HaBYaHHs (JICKIIIT)
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MoBa BMKNagaHHA

YKpaiHCbKa

MeTa Kypcy

HalyTTs ysiBieHb Ta 3HaHb 11010 IHHOBAIIITHUX TEXHOJOTIH, sIKi 3a0e3MeuyloTh
TpaHc(hopMaIliro MPOMHUCIOBOCTI B KOHTEKCTI mapagurmu [amycrpis 4.0 3 meToro
pPO3B’SI3aHHS CKJIQJHUX 3a7a4 1 mpolieM MeTanyprii B HIMPOKHX Ta
MYJbTUIUCIUILTIHAPDHAX KOHTEKCTaX, BUKOPHCTAHHS Cy4acHHX iH(OpMAIiHHUX
TEXHOJIOIH  JI1  DOJININEHHS  KUIBKICHHX 1  SKICHMX  ITOKa3HHUKIB
SJIICKTPOMETAITYPTiHIX TPOIIECIB.

KoMneTeHTHiICTb,
POpMyBaHHSA AKNX
3abesneuvye kypc

3naTHICTh p03B’ﬂ3yBaTH CKJIamHi 3amadi 1 mpobieM MeTanyprii B IMIMPOKHX Ta
MYJIbTHIUCIHMILTIHADHUX KOHTEKCTaX, BUKOPHCTOBYIOUM CydacHi iH(popmariiiHi
TEXHOJIOTIi  JUIi  NOJIMIIEHHS  KUIBKICHUX 1  AKICHHX  IIOKa3HUKIB
€JIEKTPOMETATYPriiiHUX IpOLEeCiB B KOHTEKCTI napagurmu [Haycrpis 4.0.

OuikyBaHi
pesynbTaTu
HaB4YaHHSA

B pe3ynbTaTi BUBUEHHS TUCHMIUIIHU CIyXad MOBUHEH

3HATH:
— OCHOBHI T€PMiHU 1 MOHATTA napaaurmu [Hayctpis 4.0;
— OCHOBHI TE€XHOJIOTIi, mpuTaMaHnHi [Hayctpii 4.0;
— CydYacHi 3aco0M aBTOMAaTHU3aLlli eJIeKTPOMETATypriiHUX NPOLIECIB;
— METO/IM CTBOPEHHS IHU(PPOBUX BIHHUKIB;

BMITH:

—3aCTOCOBYBAaTH IHHOBAII1ITH1
€JIEKTPOMETANYPriiiHUX Ipolecax;

— 3aCTOCOBYBATH CY4acHI MaTeMaTH4YHI METO/IU, Cy4acH1 U(PPOBI TEXHOIOTII Ta
CrieliagizoBaHe MporpaMHe 3a0e3MEeUeHHsS I PO3B’SI3aHHS CKJIQJAHUX 3a1ad 1
npobiemM MeTanyprii

—BUKOHYBAaTH aHali3 pe3yJbTaTiB, 110 OTPUMaHl 3 3aCTOCYBaHHSAM LU(POBHUX
NBIMHUKIB I BJOCKOHAJEHHS TMPOIECIB BHUIUIABKM, II03AMMYHOI O0OpOOKH,
PO3IUBKHU €NEeKTpocTajel 1 GepocaBiB 3 METO 3a0e3MeueHHs] ONTUMAIbHUX
TEXHOJIOTIYHHUX PEKUMIB

Kypc 3a6e3neuye n0ocSIrHEHHs TaKUX Pe3y/IbTaTiB HABUAHHS:
Po3ymiTi cyTHICTH OCHOBHHMX TEXHOJIOT1H, mpuTamManHux [aayctpii 4.0.
3acTocoByBaTH 1HHOBaLiHI TexHoiorii [HaycTpis 4.0 B enekTpomMeTasypriiHux
poIecax.

TEXHOJIOT1] [nnycrpis 4.0 B
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3acTOCOBYBAaTH Cy4YacHI MaTeMaTH4YHI METOJHU, CydacHi IU(POBI TEXHOJIOTII Ta
Creriaii3oBaHe mporpamMHe 3a0e3meueHHs s PO3B’s3aHHS CKIQTHUX 3a7ad i
npobJieM MeTanyprii.

BukonyBaTu aHani3 pe3ysbTaTiB, IO OTPUMaHi 3 3aCTOCYBAaHHIM IU(PPOBHX
NBIMHHMKIB JJI1 BJIOCKOHAJICHHS IMPOIECIB BHIUIABKH, I103aIivyHOi 00poOKHwH,
PO3JIMBKHU €NIEKTpOoCcTaiei 1 ()epoCIUIaBiB 3 METOI 3a0e3MEeUeHHS ONTUMAIbHUX
TEXHOJIOTTYHHX PEKHUMIB.

3MicT Kypcy

Jlexuist 1. OcHoBHi TexHojorii [HaycTpii 4.0: [HTepHeT peyet, nudpoBi NABIHTHUKH,
3D —npyk, aHami3 BEUKHAX TaHUX, XMAPHI TEXHOJIOT1i

Jlekmiss 2. CyuacHi 3aco0M aBTOMaru3alii eJIeKTPOMETaTypriiHUX MPOLECIB.
bararopiBHeBa iepapxiuHa CTPyKTypa CHCTEM aBTOMaTH3allli BAPOOHHMYUX IPOILIECIB,
OcHOBHI TexHIYHI 3acoOu aBTomarm3allii, Peaimizariss OGaraTopiBHEBOiI CHCTEMH
YIPaBIiHHSA 32 JIOMIOMOTOI0 pPIi3HOTO THITy TPOMHUCIOBHX MeEpex, BimnineHnuit
KOHTPOJIb 1 YIIPABIIIHHS BUPOOHUYMMH MIPOLIECAMH.

Jlekuiss 3. Uudpori ABIHHUKK eNeKTpoMeTanypridHux o0’ekriB. KoHmenis
nudpoBuX NBIMHKMKIB, Tunu 1mudpoBux ABIMHUKIB, Buau BXiAHMX JaHUX HU(PPOBUX
nBiitaukiB, [lnargopmu s crBopeHHs mudpoux Monenei. Ilpuknamy mudpoBux
JBIHHUKIB B METAITyprii.

Jlexuist 4. MeTtoau aHaizy pe3yabTariB, IO OTPUMaHIi 3 3aCTOCYBaHHSAM ITU(PPOBHX
JIBIHHUKIB eNeKTpoMeTanypriiaux o0’ekTiB. Pobora 3 1mudpoBuMu aBIHHKAMU
JACII, mnozamiyHOi 00poOkm crami, Oe3NMepepBHOI pPO3IMBKH CTaidi, Tedl s
BUPOOHMIITBA KapOily KPEMHIIO.

CneuudiyHi
3acobu HaBYaHHS

HaBuanbHuii npouec nependadyae BUKOPUCTAHHS MYJIBTUMEIINHOTO KOMILIEKCY
JUIL TIPOBEAEHHS IHTEPaKTHUBHMX JIEKLIH Ta NMPAKTUUYHUX 3aHATh, KOMIT IOTEpHUX
poOounx Micup Ui NPOBEACHHS MPAKTUYHHUX pOOIT, MPUKIAAHOIO MPOTrpamMHOrO
3a0e3neyenns: MATLAB Simulink, MATLAB Stateflow, MATLAB PDE Toolbox,
MPUKJIAJHOTO MIPOrpaMHOro 3a0e3NedyeHHs i MIATPUMKU  JTUCTaHIIIHOIO
nasuanus: ZOOM, Google Class roimo.

HaB4yanbHO-
MeToAun4vHe
3abe3nevyeHHs
Literature and other
sources of
information:
compulsory

reading

recommended

OcHoBHa JiTepaTypa:

1. Buma ocBita Ha3ycTpid 4YeTBEpTiil NPOMHUCIOBIM peBoOIOLIl: Keicu 3
€BPOMNENCHKOTO Ta YKPaiHCHKOIO A0CBiy: MoHorpadis mij 3arajbHOI0 peJaKili€lo
B.I. aToxu. Aninpo. [Tonirpadiyna akuuaentHa ¢ipma, 2023 - 68 c.

2. Iaroxa B.I., Xamanoc O.B., IToranm O.IO., Yepnosa H.C. Iamyctpis 4.0:
€BPOMNENCHKI MPAKTUKM y BHILIN OCBITI Ta Ha BUpoOHUITBI: MoHnorpadis. JlHimpo.
[Tomirpadivna aknunenaTaa dipma, 2023 - 89 c.

JonomixHa JiTeparypa:

3. JlazapeB 0. ®. MogentoBaHHs AuHaMiuHUX cucteM y Matlab. Enextponumii
HaBYa bHMNA mociOHMK. — Kwui: HTYY "KIII", 2011. — 421 c. Hocrtyn -
https://elprivod.nmu.org.ua/files/mathapps/mds_matlab.pdf

4. Tepaimuyk, M. JI. MonentoBanus cucrem y cepenosumii MATLAB-
SIMULINK [EnekTpoHHHH pecypc]: KoMIl'toTepHH mnpaktukym / M. ]I
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I'epaimuyk, 10. @. Jlazapes, T. O. Tomouko ; HTYY «KIII». — EnekTpoHHI TEeKCTOB1
nani (1 daiin: 3,57 M6aiit). — Kuis : HTYY «KIll», 2006. — 175 c. Jocryn -
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. 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 TEIUIOGHEPTETUYHUX IIPOIECiB BHPOOHUIITBA
KapOimy kpemuito B meui onopy / 1.B. [epes’sako, O.B. Xamanoc // Teopis i
npaktiuka mertanyprii. — Juinpo: HMetAY, 2021. — Ne 6 (131). — ctp. 18-25.
Hocrym: http://nmetau.edu.ua/ua/mdiv/i2004/p4572
8. JKamanoc O.B. MogentoBanHs AMHAMIKH TeMIepaTypd pO3ILIAaBy MpU
nmo3amnivyHiii o0po6mi Ha ycranosmi mid-kiBm / O.B. XKaganoc, 1.B. Jleper’sHKo,
A.P. Jlsmenko // Bicuuk JloHOGachkoi AepxaBHOI MamMHOOYAIBHOI akaaemii:
30ipHUK HayKoBUX mpamb. — Kpamaropceek : JI/IMA, 2020. — Ne 1 (48). — ctp. 27-32
(Paxosa, ISSN 1993-8322).

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

IIPOI'PAMY CKJIAJIN
OJEKCAHJP JKAJTAHOC

IT'OP JEPEB’SIHKO
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THE SHORT DESCRIPTION

OF THE COURSE FOR REPRESENTETIVES OF METALLURGICAL ENTERPRISES

«INDUSTRY 4.0. TECHNOLOGIES IN METALLURGY»

Name of course

Industry 4.0. Technologies in metallurgy

The target group

Representatives of metallurgical enterprises

Course duration

16 hours of active online learning (lectures)

Lecturers

Ph.D, Associated professor Oleksandr ZHADANOS
E-mail: Alexzhad1980@gmail.com, room. 227
Ph.D, Associated professor Ihor DEREVIANKO
E-mail: Ihorsic@meta.ua

Study language

Ukrainian

The goal of the
course

Acquiring ideas and knowledge about innovative technologies that ensure the
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.

Content of the
course

Lecture 1. Basic technologies of Industry 4.0: Internet of Things, digital twins, 3D
printing, big data analysis, cloud technologies

Lecture 2. Modern means of automation of electrometallurgical processes. Multi-
level hierarchical structure of production process automation systems,
Basic technical means of automation, Implementation of a multi-level
control system using various types of industrial networks, Separate control
and management of production processes.

Lecture 3. Digital twins of electrometallurgical objects. Concept of digital twins,
Types of digital twins, Types of input data of digital twins, Platforms for
creation of digital models. Examples of digital twins in metallurgy.

Lecture 4. Methods of analysis of results obtained using digital duplicates of
electrometallurgical objects. Work with digital duplicates of chipboard,
out-of-furnace steel processing, continuous steel casting, furnaces for the
production of silicon carbide.

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.
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Literature The main literature (compulsory reading):
and other 1. Buma ocBiTa Ha3ycTpid 4YeTBEPTi NPOMHUCIOBIM peBOIONIl: Keiicu 3
sources of €BPOIEHCHKOr0 Ta YKpPaiHChKOIO JocBiny: MoHorpadis miJ 3arajibHOI0 PelaKIi€lo

information: | B.L. llaToxu. J{uinpo. [lonirpadiyna aknuaentHa ¢ipma, 2023 - 68 c.

2. lllaroxa B.I., Xamanoc O.B., ITortan O.}O., Yepnoa H.C. Ianyctpis 4.0:
€BPOMENCHKI MPAKTUKK y BHIIIN OCBITI Ta Ha BUpoOHUITBI: MoHorpadis. Juimpo.
[Tomirpadiuna aknuaentaa dipma, 2023 - 89 c.

Recommended literature:

3. Jlazapes 10. ®. MogenoBanus auHamiunux cucrteM y Matlab. Enexrponnuii
HaBuanbHUU mociOHMK. — Kwuis: HTYY "KIII", 2011. — 421 c. Hocryn -
https://elprivod.nmu.org.ua/files/mathapps/mds_matlab.pdf

4. Tepaimuyk, M. JI. MogemoBanHs cucreM y cepenoBuimi MATLAB-
SIMULINK [EnexktpoHHuii pecypc|: komm'roTepHuid mnpaktukym / M. [l
Iepaimuyk, 0. @. JIazapes, T. O. Tonouko ; HTYY «KIII». — EnexTpoHHi TeKCTOBI
naui (1 daitm: 3,57 Mo6aiit). — Kui : HTYY «KIll», 2006. — 175 c. Jocryn -
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. 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. Jepes’ssuko 1.B. JlochimkeHHS TEMJIOEHEPTeTUYHHUX IPOLIECIB BUPOOHUIITBA
kapOiny kpemHuito B meui onopy / [.B. Jlepes’sanko, O.B. JKananoc // Teopis 1
npakTuka Meramnyprii. — Juinpo: HMetAY, 2021. — Ne 6 (131). — ctp. 18-25.
Hocrym: http://nmetau.edu.ua/ua/mdiv/i2004/p4572
8. Xamanoc O.B. MopentoBaHHs IWHAMIKH TeMIEpaTypH pO3IUIABY IMpH
no3amniyHiii o6poOui Ha ycranoBui miu-kiBm / O.B. XKamanoc, 1.B. Jlepe’siHKo,
A.P. Jlsmenko // Bicauk JloHOachkoi nepxaBHOI MAaIIMHOOYIIBHOI akajemii:
30ipHMK HaykoBuUX mnpaib. — Kpamaropeek : JI/IMA, 2020. — Ne 1 (48). — cTp. 27-32
(daxosa, ISSN 1993-8322).

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