ONUC HABYAJIBHOI JMCHMILITHA
POBOTOMEXAHIYHI CUCTEMU TA KOMIIVIEKCH

1. Koa: mns Beix cnerianbrocTeit HYBITLL

2. Ha3Ba: Po6oToMexaHi4HI CHCTEMH Ta KOMITJICKCH.

3. Tun: BUGIpKOBHUIA.

4. PiBeHb BUIIOI ocBiTH: | (OakanaBpChKHil).

5. Pik HaBYaHH#, KOJIM IPONMOHYETHCHA TUCHUILIIHA: 2 - 4.

6. CemecTp, KOJIM BUBYAETHCS AUCHUILIIHA: 3 - 8.

7. Kiabkicts BcTaHoBJdeHUuX kKpeautiB EKTC: 3.

8. IlpizBume, iHimiagu JeKTOPa/JIeKTOPiB, HAyYKOBMH CTymiHb, mocaga: [onoTiok Mukona
BiTaniiioBu4, K.T.H., JOLIEHT.

9. Pe3y1ibTaTH HABYAHHSL:

MeTo10o BUBUEHHS HaBYAIBHOI AUCIHUILTIHN «P0OOTOMEXaHIYHI CHCTEMH Ta KOMILIEKCH» € OTPUMATH
3HaHHS B 00CS31, JOCTaTHbOMY JUIsl CAaMOCTIMHOTO BHUPIMIEHHS KOHCTPYKTOPCHKHX Ta BHPOOHHYO-
TEXHOJIOTIYHUX 3aBJaHb B Tally3l KOHCTPYIOBAHHS, MPOEKTYBAaHHS Ta CEPBICHOTO OOCIYrOBYBaHHS
pPOOOTOTEXHIYHMX CHUCTEM Ta KOMIUIEKCIB, MPH3HAYEHHX JUII aBTOMaru3alii BUPOOHUYMX
(TexHosoriyHuX) mponeciB. OTpuMaHi BMIHHS JO3BOJISIIOTh BUKOPHUCTOBYBATH 1H)KEHEPHI METOJIUKH,
AQHATITUYHI Ta YUCJIOBI METOIM PO3PaxXyHKY IJis aHaIi3y BIJIOMHUX Ta PO3POOKHM HOBHX MEXaHi3MIB,
BY3JiB Ta KOMIUIEKCIB OOJagHaHHSI POOOTOTEXHIYHUX CHUCTEM. 3aBIaHHSIM HABYAIbHOI TUCIUILIIHU
«PoboToMexaHiYHI CHCTEMH Ta KOMIUIEKCH» € (OpPMYBaHHS Yy CTYAEHTIB 3HaHb B cdepi
POOOTOTEXHIYHUX CHCTEM Ta KOMIUIEKCIB Ta BMIHHS PO3POOJISITH HOBI KOHCTPYKIII TEXHOJOTIYHOTO
oOJyaiHaHHS, MAIIMH Ta aBTOMAaTiB, pOOOTOTEXHIYHMX CHCTEM Ta KOMIUJICKCIB, BUKOHYBaTH POOOTH 3
TEXHOJIOTIYHOTO 3a0e3MeUeHHsI MPOMHUCIOBOTO BHPOOHUIITBA, MOJIEpHi3alii, eKCIUTyaTalii MalluH,
oOJaHaHHS.

VY pe3ynbrari BUBYCHHS AAHOI MUCHMUIUIIHA CTYICHTH TMOBHWHHI 3HAaTH OCHOBHI 3acaJii PO3BUTKY
IHTEJICKTYaIbHUX CHCTEM; 3arajbHi TOJIOKEHHS POOOTOTEXHIKH; NUISIXA TOKPAIIEHHS PECypCHO-
€KOJIOTIYHOTO CTaHy TEeXHIYHUX 00 €KTIB; OIIHKY POJIi MiANMPUEMCTB Taly3l Yy CTBOPEHHI €KOJOTIYHO
YUCTUX, OE3BIAXOTHUX BUPOOHUIITB, PECypco- 1 eHepro30epiralouux TEXHOJIOTIH, SIK B TEOPETUUYHOMY,
TaKk 1 NPaKTUYHOMY BIJHOILICHHI; Cy4acHI NPUHOMH 1 3acoOM YHpaBiIsiHHA poOOTOMEXaHIYHUMHU
CUCTEMaMH Ta KOMIUIEKCaMH. BOHM TOBHMHHI BMITH TNPOEKTYBaTH POOOTOMEXaHIYHY CHCTEMY Ta
KOMIUIEKC; TPOTHO3YBaTH PECypC BHKOPHUCTAHHS CHCTEMH; 3IIMCHIOBAaTH OIHKY €(EeKTUBHOCTI
3aCTOCYBaHHS TEXHOJIOTI B TEXHOJOTIYHUX IpOlecax; IUIaHyBaTH BUPOOHUYO-TEXHIYHUN KOMILIEKC
HiANPUEMCTBA 3 TIOKPALCHHS PECYypCHO-CHEPreTHYHUX IIOKA3HUKIB; BHKOPHUCTOBYBATH OCHOBHI
MPUHOMH 3IMCHEHHS aHaJli3y TEXHOJIOTIYHUX TPOIECiB 1 OOJaJHaHHI, OI[iHIOBAaTH ()YHKIIIOHAJIBHO-
€KOHOMIYHY €(DeKTHUBHICTB, a TAKOK €(PEKTUBHICTh pOOOTOMEXaHIYHUX CUCTEM Ta KOMILICKCIB.

10. ®opmu oprauizamii 3aHATh: HaBUAJIbHE 3aHATTSA, CAMOCTiiiHa po0OTa, MpaKTUYHA MiArOTOBKA,

KOHTPOJIbHI 3aX0/IH.



11. ucumuniiny, mo nepeayloTb BABYEHHIO 3a3HAYEHOI M CIUILIIHM:
e Buma MmatemaTnka,
o Di3uka,
e TeopeTvHa MeXaHika,
e [HpopmaTuka Ta KOMI'IOTEpHA TEXHIKA.
12. 3micT Kypcey:
3microBuii Mmoayab 1. PodoTomMexaHiuHi cMCTEMH Ta KOMILIEKCH.
3arajbHi MOHATTSA NMPO Po6oTOTexHiKy. IcTOpis poOOTOTEXHIKH, OCHOBHI TEHJEHIII PO3BHUTKY.
PoGororexniuni cucremn (PTC), ix crpykrypa. OcHOBHI MOHATTA: mpomucioBuit podort (I1P),
po6ororexniunmii komruieke (PTK), cuctema, rayuki Bupoonuui cucremu. Knacu PTC: maninmyssmiiisi,
MOOUTBHI, 1H(popMamiiHi kepytoui. Crtpykrypa PTC. IIpommcioBi po6oru (IIP). Crpykrypa
nmpoMHcIoBUX poboTiB. Kinacudikariis mpomuciaoBux po6oTiB. TexHIUHI XapaKTEPUCTUKH TPOMUCIOBUX
po6otiB. KinemaTuka nmpomucjioBux po6oTiB. OCHOBHI MOHSATTS KIHEMAaTUKH. YMOBHI MO3HAYCHHS
KIHEMaTHYHUX map 1 iX cTeneHi BuUIbHOCTI. KiHemaTnyHi naHmiord MasinyastopiB. Cucremu
KOOPJAMHATHUX TEPEMIIICHh MPOMHUCIOBUX POOOTIB. MOAYIbHUNA TPHUHIUI MOOYIOBH IPOMHCIOBUX
po6oTiB. YHidikoBaHi B3/ MPOMHUCIOBUX POOOTIiB. 3arajibHi MOJOXKEHHS. PeyKTOpH MPOMUCIOBHUX
poboTiB (3yOuacri, mianeTapHi, XBuiboBi). Tsarosi npuctpoi [1P (3y0uacTo-pelkoBi, KyJIbKO-TBUHTOBI).
Hanpasisiroui onopu It JIHIHHUX 1 KYTOBUX TNepeMillleHb BUKOHaBuMX opradiB IIP. YHijpikoBani
BY3JIM NPOMHCJIOBHX Po060TiB. Tumosi MexaHi3mMu mnepioguvHoi mii [1P (mambTiichKi, KyJadkoBi,
xpanoBi). 3’eqnyBanbHI 1 ranpMmiBHI MydTu IIP. BpiBHOBaxyroui mexanizmu [IP. 3axomsiroroui
NpucTpoi (3m) mpoMucaoBHX poOoTiB. [loHATTS 3axormorouoro mpuctporo, Bumoru ao 311 ITP.
Knacudikamist 3I1. OcnoBui koHcTpykuii 311 I1P. AmantuBni 3I1 I1P; Cucrema TpaHcHmOpTHHX i
HAKONMUYYBAJBHHUX 3ac00iB pTC. 3araibHi BigoMocTi. HaBaHTa)XyBaIbHO-pO3BaHTAXKYBAJIBbHI MPUCTPOL
TEXHOJIOTIYHOTO 00JIaTHAHHS, iX OCHOBHI eleMeHTH. ByHKepHI Ta Mara3wHHI HaKOMUYYIOUl MPUCTPOI
THC. JloTku Ta cnycku HakonuvyBadiB. OpieHTytoui 3acoou THC.
13. PexoMeH10BaHI HABYAJILHI BUIAHHA:
1. Cunte3 poboroTexHiuHMX cucTteM B MamuHoOymyBanHi / [JI.€.Ilenesin, K.I. Ilouka, O.M.
I"apkaBenko Ta iH.]. — K.: InTepcepgic, 2016. — 258 c.
2. Eropos O./]. KoncrpynpoBanue MexaHu3MoB poOoToB.: yueOHoe mocobue. / O.Jl. Eropos - M.:
Abpuc, 2012.- 444 c.
3. Koctiok B.I. Po6oroTexnika / [B.I. Koctiok, I'.O. Crnuny, JI.C. SImnonbcekuii 1 iH. | — K.: Buma
mKoja, 1994. — 447 c.
4. Tlpoups. S.I. 3axommoBanbHI MPUCTPOI MPOMHCIOBUX poOOTiB: HaBuanbHMil TOCIOHMK . —
Tepnoninb: TepHONiIbCHKUM nepxkaBHUN TexHIUHUH yHiBepcuTeT im. L. ITymios, 2008. — 232c.
5. [enesin JI.E. MexanotponHi cuctemu TrigpornHeBMoaBToMatuku / JI.€. Tlenesin, M.M. banaxa,
I'.O. Apxaes. — K. : Arpap Menia I'pym, 2014. — 192 c.

14. 3ananoBaHi BUAM HABYAJLHOI JiIJILHOCTI TA METOAM BUKJIATAHHS:



16 rox nexiid, 14 rox nmpakTuaHUX podiT, 60 roa camocTiiiHOi podoTH. Pazom — 90 rop.

Metoau: IHTEpaKTHBHI JIEKIii, €JIeMEHTH MpoOJIeMHOI JIeKIii, IHIWBiAyadbHI 3aBIaHHS,
BUKOPUCTaHHS MYJIbTHUMEIIMHNUX 3aC001B.
15. ®opmu Ta KpUTeEpii OUIHIOBAHHS:

OniHroBanHsA 301HCHIOETHCS 3a 100-0aJIBHOIO MIKAIOKO.

[Totounwuii kouTpoas (100 6aniB): TeCcTyBaHHS, OMUTYBAHHS.

[TincymMKoBHI KOHTPOJIb: 3aJIiK B KiHIII CEMECTpY.

16. MoBa BuUKJIaJaHHA: YKpaiHChKA.

3aBinyBau kadenpu 1.T.H., npodecop Kpaseus C.B.



REVIEW OF THE DISCIPLINE

ROBOTIC MECHANICAL SYSTEMS AND COMPLEXES
. Code: All specialties of NUWEE.
. Title: “Robotic Mechanical Systems and Complexes”.
. Type: Elective.
. Higher education level: [ (Bachelor course).
. Year of study, when the discipline is offered: 2 - 4.
. Semester when the discipline is studied: 3 - 8.

. Number of established ECTS credits: 3.
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. Surname, initials of the lecturer / lecturers, scientific degree, position: Mykola Holotiuk, PhD,
Associate Professor.
9. Results of studies:

The purpose of studying the discipline "Robotic mechanical systems and complexes" is to acquire
knowledge sufficient to independently solve design, production and technological problems in the field
of designing, projection and servicing of robotic systems and complexes intended for the automation of
production (technological) processes. The obtained skills allow using engineering methods, analytical
and numerical methods of calculation for the analysis of known and for development of new
mechanisms, nodes and complexes of equipment of robotics systems. The task of the discipline
"Robotic mechanical systems and complexes" is the formation of students’knowledge in the field of
robotic systems and complexes and the ability to develop new designs of process equipment and
machines, robotic systems and complexes, to perform work on technological support of industrial
production, modernization, operation of machines and equipment.

After studying this discipline the student must be able to know the basic principles of the
development of intellectual systems; general provisions of robotics; ways of improving the resource-
ecological state of technical objects; assessment of the role of industry in creating clean, non-waste
productions, resource and energy saving technologies, by theoretically and practically ways; modern
techniques and management tools of robotic mechanical systems and complexes. They must be able to
design a robotic mechanical system and complex; to predict resource usage of the system; to evaluate
the efficiency of technology application in technological processes; to plan the production and technical
complex of the enterprise for improvement of resource and energy indicators; to use the basic
techniques for the analysis of technological processes and equipment; to evaluate functional and
economic efficiency and the effectiveness of robotic mechanical systems and complexes.

10. Forms of organizing classes: lectures, practicals, self-dependent work, control (credit).
11. Disciplines preceding the study of the specified discipline:

¢ Higher Mathematics,

e Physics,

e Theoretical Mechanics,



¢ Computer Science and Computer Technology.
12. Course contents:
Content module 1. Robotic mechanical systems and complexes

General concepts of robotics. History of robotics, main trends of development. Robeotic systems
(RSs), their structure. Basic concepts: industrial robot (IR), robotic complex (RC), system, flexible
production systems. Classes of RSs: manipulative, mobile, information and control. Structure of the
RSs. Industrial robots (IR). Structure of industrial robots. Classification of industrial robots. Technical
characteristics of industrial robots. Kinematics of industrial robots. Basic concepts of kinematics.
Symbols of kinematic pairs and their degrees of freedom. Kinematic chains of manipulators. Systems of
coordinate displacements of industrial robots. Modular principle of building industrial robots. Unified
nodes of industrial robots. Substantive provisions. Reducers of industrial robots (gear, planetary and
wave). Traction units of IRs (gear-rail, ball-screw). Guiding supports for linear and angular
displacements of executive organs of IRs. Unified nodes of industrial robots. Typical mechanisms of
periodic action of IRs (Maltese, cam, ruminant). Couplings and brake couplings of IRs. Balancing
mechanisms of IRs. Gripping devices (GDs) of industrial robots. The concept of an exciting device,
the requirements to GDs of IRs. Classification of GDs. The main constructions of GDs of IRs. Adaptive
GDs of IRs. System of transport and accumulative means of RSs. General information. Loading and
unloading devices of technological equipment, their main elements. Bunker and store accumulating
devices of TAM. Trays and descents of storage devices. Means of the orientation of TAM.
13. Recommended educational editions:

1. Synthesis of robotic systems in mechanical engineering / [L.E.Pelevin, K.I. Potchka, O.M.
Garkavenko, etc.]. - K .: Interservice, 2016. - 258 p.

2. Egorov O.D. Design of mechanisms of robots: a manual. / O.D. Egorov - Moscow: Abris, 2012.
444 p.

3. Kostyuk V.I. Robotics / [V.I. Kostyuk, G.O. Spynu, L.S. Yampolskyy and others. ] - K .: High
school, 1994. - 447 p.

4. Prots Ya.l. Gripping devices of industrial robots: Tutorial. - Ternopil: Ternopil Ivan Puluj National
Technical University, 2008 — 232p.

5. Pelevin L.E. Mechatronic systems of hydropneumatic automatics / L.E. Pelevin, M.M. Balaka,
G.0. Arzhaev. - K.: Agrar Media Group, 2014 - 192 p.
14. Planned types of educational activities and teaching methods:

Lectures (16 hours), practicals (14 hours), self-dependent work (60 hours). Total — 90 hours.

Methods and technologies: interactive lectures, enemenTn npo6aemnoi iekii, individual tasks, use of
multimedia.
15. Forms and assessment criteria:

100-point scale of assessment.

Current control: testing, interviewing, assessing self-dependent work.



Final control: credit.

16. Language of teaching: Ukrainian.

Head of the Chair Kravets S.V., Doctor of Engineering, Professor



