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CTUCJIU OIIUC

KYPCY IJIAA IPEJCTABHUMKIB M HHIAITPUEMCTB MAIIMHOBY AIBHOT'O

KOMILJIEKCY

«IHAYCTPIA 4.0 IHTET'POBAHI TEXHOJIOI'IT B MAIIMHOBY 1Y BAHHI»

HasBa kypcy

[amyctpis 4.0 [HTEerpoBaHi TEXHOJIOTII B MAaIIMHOO Y 1yBaHH1

LlinboBa rpyna

[IpencraBHUKY TiAPHUEMCTB MAITHHOOYAIBHOTO KOMILIEKCY

TpuBanictb Kypcy

24 roayHM aKTUBHOTO HABYAHHS (JICKI[il, MPAKTHYHI 3aHSTT)
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E-mail: vn7anisimov@ukr.net,

JIOLICHT, KaH/. TexH. Hayk Herpy6 Csitnana JleoniniBaa

E-mail: negrubsvetlanal978@gmail.com

MoBa BuknagaHHs

YKpaiHCbKa

MeTa Kypcy

3acBO€HHS 3HAaHb Ta TNPUAOAHHS HABUYOK, HEOOXIMHUX JUIS TPOBEACHHS
CKCIICPUMEHTAIIBHUX JTOCIIKCHb, MPOCKTYBAHHS IHTEIPOBAHUX TEXHOJIOTIH 13
3aCTOCYBaHHSM CYyYacCHHUX METOJIIB Ta YCTaTKyBaHHs, POOOTO-TEXHIYHUX 3ac00iB
Ta KOMIUJIEKCIB, PO3POOKM TEXHOJOTIYHHUX TMPOIECIB  MaIIMHOOYIBHUX
BUPOOHUIITB, 3JITATHOCTI O CAMOCTIHHOI KOPEKTHOI MOCTAHOBKH 1 PO3B’sS3aHHS
MPAKTUYHUX 3aBJaHb y cdepi po3poOKH IHTErpOBAHUX TEXHOJOTIH NIIIXOM
IH)KEHEPHUX JIOCIIJDKECHb, IPOCKTYBAHHS 1 BIPOBA/KCHHS Y BUPOOHHIITBO.

KoMneTeHTHICTb,
POpMyBaHHSA AKNX
3abesneuvye kypc

3MaTHICT PO3B’SI3yBaTH CKIAJHI 3aBJaHHA Ta NPOOJEMH B TEXHOJOTIi
MalIMHOOYyBaHH1, 0 Nepeidadyae BUKOPUCTaHHS HAa0yTUX MpodeciiiHUX 3HaHb,
YMiHb 1 HAaBUYOK, BIPOBAKEHHS IHHOBAaLIHHUX (GOpM POOOTH I MpOBEAEHHS
JOCTIKEHb B cepi TEXHOJIOT1T MaIIMHOOYAyBaHHS.

OuikyBaHi
pesynbTaTu
HaB4YaHHSA

B pe3ynbTaTi BUBUEHHS TUCHMIUIIHU CTyXad MOBUHEH
3HATH:
— OCHOBHI TEPMIHU 1 MOHATTS IHTETPOBAHUX TEXHOJIOTIH;
— Marepiaiy, 0 BUKOPUCTOBYIOTbCS IIPU aIUTUBHUX TEXHOJIOTISX;

— ¢i3MYHI  OCHOBM  IIOIIAPOBOTO  OTPUMAHHSA  MarepiajiB  aJUTUBHUMHU
TEXHOJIOT1SIMH;

— mpouec ¢popMyBaHHS MOBEPXHEBOTO 1Iapy npu 3D apymi;

BMITH:

—3aCTOCOBYBATH Cy4YacHI €KCIIEPUMEHTaJbHI METOAM Ui OLIHKH SKOCTI
MmarepiajiB B  Ja0OpaTOpHHX yYMOBax Ta B yMOBaX BHUPOOHMIITBA;
BUKODUCTOBYBaTH 3HaHHS I (akTU4YHI HAaBUYKM II0JI0  eKCIUTyaTallii,

00CIIyroByBaHHS 1 KOHTPOJIIO Ipale3aTHOCTI BUPOOHUIITBA,

—apryMeHTyBaTH CBiil BUOIp METOMAIB PO3B’S3yBaHHs CIEIlajli30BaHUX 3ajad,
KPUTUYHO OLIHUTHU OTPUMaH1 pe3yJIbTaTH Ta 3aXUILATH NPUHHATI PILICHHS;

— 3aCTOCOBYBATU IpodeciiHo-NpodIbOBaH1 3HAHHS W MPAaKTUYHI HABUYKH IS
PO3B’sI3aHHS TUIIOBUX 33/1a4 CHELIalTbHOCTI; 3/1aTHICTh 3aCTOCOBYBAaTH 3HAHHA Y
NPaKTUYHUX CUTYaIlisX;

—aHaJII3yBaTH Ta NOPIBHIOBATH MapaMeTpy PiI3HUX BUMIPIOBAJbHUX MPUIIAJIIB Ta
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o0uparty ix mapaMeTpu 3TiJIHO BUMOT TEXHOJOTIYHOTO MPOIECY

Kypc 3a6e3neuye nocSIrHeHHS TaKUX Pe3y/IbTaTiB HAaBUAHHS:
BononiaHs 3HaHHAMHM TNPUHLOUINB TMOOYIOBH 1 (YHKIIIOHYBAaHHS CHCTEM
aBTOMaTH3alii TEXHOJOTIYHUX JOCHIHKEHb, IPOEKTHO-KOHCTPYKTOPCHKUX POOIT,
TEXHOJIOTTYHOT MIFTOTOBKH Ta 1HKEHEPHOT'O aHaJI3y B MAalTMHOOY/TyBaHHI;
BMiHHS TOCTaBUTH Ha BUPOOHMIITBO HOBHH BHJ MPOAYKII, 30KpeMa Ha erarnax
BHKOHAHHS JOCIITHO-KOHCTPYKTOPCHKUX POOIT Ta/ab0 po3pOOKH TEXHOIOTTYHOTO
3a0e3neueHHs MpoIecy il BATOTOBJICHHS;
YMITH BHKOHYBaTH MOJCTIOBAHHS, CTAaTUYHMA Ta JUHAMIYHHHA aHAi3U
KOHCTPYKIIN, MEXaHi3MiB, MarepialiB Ta MpPOIECiB Ha CTalii MPOEKTYyBaHHA 3
BUKOPUCTAHHSM CYYaCHUX KOMIT FOTEPHUX CUCTEM;
Bosoniti 3HaHHSIMH CTPYKTYpH, (QYHKIIIOHYBAaHHS, TEXHIYHOTO Ta MPOTPaMHOTO
3a0e3neyeHHsT 1H(QOpMaIiHHO-BUMIPIOBAILHUX KOMIT IOTEPU30BAaHUX CHCTEM B
MaIMHOOYIBHOMY BHPOOHMITBI 30KpemMa Wi 4Yac (QiHimHOI 00poOKH

MaTepiaiB:

3MicCT Kypcy

Jlexuist 1. OCHOBHI TepMiHHM 1 MOHATTSI IHTETPOBAHUX TEXHOJIOT1i

Jlekuis 2. DyHKUiOHaJIbHA oOpraHizamis oOmaaHaHHs Jabopatopii «BipryanbHe
MalIMHOOY/AIBHE MiIPUEMCTBOY B 3AJIKHOCTI Bl pO3MIpIB Ta Macu AeTajei.
Jlekmist 3. IlpakTW4HI acleKTH CTBOPEHHS CXEM CKCHEPUMEHTAIBHHX POOOTO
TEXHIYHUX KOMIUIEKCIB 13 oOnmaaHaHHa naboparopii «BipTyanbHe MamMHOOYAIBHE
T IIIPUEMCTBOY JIJIS 33JJaHUX JETaJICH.

[Tpaktruna podota 1. [Ipouec popmyBanHs moBepxHeBoro mapy npu 3D apymi
Jlexuiss 4. BupoOHMUYO-TEXHOJOTIYHI MW pPO3MIpHI 3B’SI3KM B IPOLIECI CTBOPEHHS
IHTErpOBaHOi TEXHOJIOT1] B MAITUHOOYIyBaHHI.

CneuudiyHi
3acobu HaBYaHHSA

HaBuanbHuii nporec nependadyae BUKOPUCTAHHS MYJIbTUMEIINHOTO KOMILIEKCY,
npukiagHoro nporpamHoro 3abesneueHHs: Power INSPECT. CywacHux mnakeriB
aBTomaTtu3oBanoro mnpoektyBanus: AUtOCAD, CAD/CAM cucrem: T-FLEX,
Kommnac, SolidWorks, Siemens NX, Delcam, Mastercam Ta cydacHUX MOB
nporpamyBaHHs. Jlaboparopue obnmagnanus: 3D mpunTtepu, 3D ckanep, BepcTar 3
UIIK, na3zepHuii rpasep.

HaByanbHo-
MeToAuYHe
3abe3neyeHHs

OcHoBHa JiTeparypa:

1. HTerpupoBaHHbIe Mpolecchl 00pabOTKU MaTepHUaioB pe3aHueM: YIeOHUK

JuUTst BeICII. yueOH. 3aBenenuii / A.W. ['pabuenko, B.A. 3amora, F0.H. Buykos u ap.;
noj o6t pea. A.M. I'paGuenko u B.A. 3anoru. Cymbl: YHUBEpCUTETCKasl KHUTA,
2017. 451 c.

2. PoOoui nporiecu BUCOKUX TEXHOJIOTIH y MammiHoOynyBaHHi: [ligpydnuk /

A.l. T’pabuenko, M.B. Bepe3y6, HO.M. Baykos, ILII. Menbanuyk, ['.M.
Buroscekuit

/ 3a pen. A.L. I'pa6uenka. Kuromup: XKXKIATY, 2011. 507 c.

3. lHTerpupoBaHHbIe FeHEPaTUBHBIE TEXHOJIOTHH : y4el. mocobue [is cTy/I.

BbIC. yue0. 3aBenenuii| / A.W. I'pabuenko, FO.H. Buykos, B.JI. Jlo6pockoxk, JI.U.
ITynanb, B.A. ®aneeB; non pen. AWM. I'paGuenko. — XapbkoB: HTY «XIIN»,
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2011.
— 416 c.

HonaTtkosa yjiteparypa:

1. PoGoui mporiecu BUCOKUX TEXHOJIOTIH B MammHoOyyBanHi: [Tinpyunuk /
I'paduenko A.lL, Bepesyd M.B., BuykoB I0.M., Menpuuuyk IL.II., Buroscekwuii
I'M.

/ 3a pen. A.L I'pabuenka. - XKuromup: XKATY, 2003. - 451 c.

2. VuTerpupoBaHHbIe TEXHOJIOTHH YCKOPEHHOTO MPOTOTUITMPOBAHUS U
W3TOTOBIIEHUS: 2-¢ u3M., nepepad. u gomn. / Toaxkusuckuit JI.JI., 'pabuenko A.U.,
UYepnsimor C.U., Bepe3yo H.B., Butsazes 10.b., Jo6pockok B.JI., Kayr X., JIuepar
®. / Ion. pen. TosaxusHckoro JILJI., I'pabduenko A.M. - X.: OAO "Monenb
Bcenennoii", 2005. - 224 c.

3. BBeneHnue B HAHOTEXHOJIOTHH: TEKCT JICKIIUH JIJISl CTYACHTOB WHKCHEPHBIX
CHEIMAILHOCTEH THEBHOU U 3a09HOM Popm o0yuenus / A.W. ['pabuenko,

JL.U. Ilynans, JI.JI. ToBaxusHckuil. XappkoB: HTY «XI1W», 2012. 272 c.

4. I'pabuenko A.U., lo6pockok B.JI., Demoposuy B.A. 3D monenupoBanue
alMa3HO-a0pa3UBHBIX HHCTPYMEHTOB M IpolieccoB nuiMdoBanus: YueOH. mocodue.
— XapbkoB: HTY «XI1W», 2006. — 364 c.

5. Fishman George S. Monte-Carlo: Concepts, algorithms and applications. —
New-York: Springer-Verlag, 1999. — 722 p.

6. Montgomery D.C., Runger G.C. Applied statistics and probability for
engineers / Douglas C. Montgomery, George C. Runger. — New York: John
Wiley

& Sons, 2003. — 706 p.

7. JIazepHble aJANTUBHBIC TEXHOJIIOTUH B MAIIIMHOCTPOCHHUH: Y4eOHOE TOCoOue
/mon pen. A.I'. I'puropbsana. M: uzg-so MI'TY um. H.3. baymana, 2018. 278 c.

8. Pabouue mporiecchl BBICOKUX TEXHOJIOTUH B MAIIMHOCTPOCHHUH: ¥Y4. TOCOOHE

/ Moa. pen. A.M. I'pabuenko. - Xapbkon: XI'TIY, 1999. - 436 c.

[NPOI'PAMY CKIJIAJIN
BOJIOAUMUP AHICIMOB

CBITJIAHA HEI'PYB
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THE SHORT DESCRIPTION
OF THE COURSE FOR REPRESENTETIVES OF MACHINE BUILDING ENTERPRISES
«INTEGRATION OF INDUSTRY 4.0 TO MANUFACTURING OPERATIONS»

Name of course Integration of Industry 4.0 to Manufacturing Operations
The target group Representatives of machine building enterprises

Course duration 24 hours of active learning (lectures and practical classes)
Lecturers Doctor of sciences, professor Volodymyr ANISIMOV

E-mail: E-mail: vn7anisimov@ukr.net,
Ph.D, Associated professor Svitlana NEGRUB
E-mail: negrubsvetlanal978@gmail.com

Study language Ukrainian
The goal of the Acquisition of knowledge and skills required for:
course - experimental research;

- technology design integrated with modern methods and equipment, robot
hardware and systems;
- process design for engineering industries;
the ability to formulate and solve of practical problems in the field of
development of integrated technologies through engineering research, design and
implementation in production.

Competences Identify and solve complex problems in mechanical engineering technology,
which involves the use of acquired professional knowledge, skills and abilities,
introduce innovative forms of work and research in the field of mechanical
engineering technology.

know:

v' basic terms and concepts of integrated technologies;

v materials used in additive technologies;

v physical bases of layer-by-layer production of materials by additive
technologies;

v' the process of forming the surface layer in 3D printing;

be able to:

v apply modern experimental methods to assess quality of materials in lab
and in industrial conditions; use knowledge and skills for operating,
maintenance and production control;

v' argue the choice of methods for solving specific problems, critically
evaluate the results obtained and defend the decisions made;

v apply professional knowledge and skills to solve typical industrial
problems in practical situations;

v" analyze and compare the parameters of different measuring instruments
and according to the requirements of the technological process

Content of the Lecture 1. Basic terms and concepts of integrated technologies

course Lecture 2. Functional organization of equipment of the "Manufacturing Factory
Learning Lab*

Lecture 3. Practical aspects of creating schemes of experimental robotic
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technological complexes within the framework of Industry 4.0, based on the
"Manufacturing Factory Learning Lab" for the specific machine parts.

Practical class 1. The process of forming the surface layer in 3D printing

Lecture 4. Technological and dimensional aspects in machinery manufacturing
related to the process of creating integrated technology in the context of Industry 4.0

Specific teaching
aids

Process involves the use of a multimedia system, application software: Power
INSPECT. Modern computer-aided design packages: AutoCAD, CAD / CAM
systems: T-FLEX, Compass, SolidWorks, Siemens NX, Delcam, Mastercam and
modern programming languages. Laboratory equipment: 3D printers, 3D scanner,
CNC machine, laser engraver.

Literature and
other sources of
information:

Ukrainian

1. Integrated processes of material processing by cutting: a textbook for
higher education/ A.l Grabchenko, V.A Zaloga, Yu.N. Vnukov; ed. A.l.
Grabchenko and V.A Zaloga. Sumy: University Book, 2017. 451 p.

2. Workflows of high technologies in mechanical engineering: Textbook /
A.lI Grabchenko, M.V Verezub, Y.M. Vnukov, P.P. Melnichuk, G.M.
Vygovsky/ ed. A.l. Grabchenko. Zhytomyr: ZhSTU, 2018. 507 p.

3. Integrated generative technologies: textbook. / A.l. Grabchenko, Y.N.
Vnukov, V.L. Dobroskok, L.I. Pupan, V.A. Fadeev; ed. A.I. Grabchenko.
- Kharkiv: NTU "KhPI", 2019. - 416 p.

4. Working processes of high technologies in mechanical engineering:
Textbook / Grabchenko A.l, Verezub M.V, Vnukov Y.M, Melnichuk P.P,
Vygovsky GM / Ed. A.l. Grabchenko. - Zhytomyr: ZhDTU, 2013. - 451
p.

5. Integrated technologies of accelerated prototyping and manufacturing/
Tovazhnyansky L.L, Grabchenko A.l, Chernyshov S.I, Verezub N.V,
Vityazev Y.B, Dobroskok V.L, Knut H., Lierat F. / Ed. Tovazhnyansky
L.L, Grabchenko A.I - Kharkiv: OAO Model Universe, 2015. - 224 p.

6. Introduction to nanotechnology: the lectures for engineering students / A.l
Grabchenko, L.l Pupan, L.L. Tovazhnyansky. Kharkiv: NTU "KhPI",
2012. 272 p.

7. Grabchenko A.lI, Dobroskok V.L, Fedorovich V.A 3D modeling of
diamond-abrasive tools and grinding processes: Textbook. - Kharkiv:
NTU "KhPI", 2006. - 364 p.

English

8. H. Abdel-Aal, Additive Manufacturing of Metals: Fundamentals and
Testing of 3D and 4D Printing, McGraw Hill, 2021, 496 p.

9. New Industry 4.0 Advances in Industrial 10T and Visual Computing for
Manufacturing Processes, L. N. L. de Lacalle, J. Posada, MDPI, 2020,
428 p.

10.D. Galar, P. Daponte, U.Kumar, Handbook of Industry 4.0 and SMART
Systems, CRC Press, 2019, 386 p.

THE PROGRAM WAS MADE BY

VOLODYMYR ANISIMOV

and

SVITLANA NEGRUB



