OIINC HABYAJIBHOI IUCIUILITHUA
1. Kom: OK4;
2. Ha3Ba: MexarponHi cuctremu TexHiku B AIIK;
3. Tun: 000B’I3KOBU;
4. PiBenb Bu0i ocBiTH: I (Maricrepchkuii);
5. Pik HaBYaHHS, KOJIU NPONMOHYETHCH JUCHMILTIHA: 1;
6. CemecTp, KOJIM BUBYAETHCHA IMCHMILTIHA: 1;
7. KisbkicTh BeTanoBiaeHux kpeaurtiB EKTC: 3;
8. IlpizBuine, iHiniaan JeKkTOpa/JIEKTOPiB, HAYKOBHUI CTYNiHb, mocaga: Peyt /. T., K. T.H., JOLEHT
9. Pe3yabTaTH HaBYaHHSA:

e 3HaTHU NPUHIUNH TOOY0BU Ta (PYHKIIIOHYBaHHS MEXaTPOHHHUX CHCTEM.

e 3HaTU NPUHIUIHU il OCHOBHUX KOMIIOHEHTIB MEXaTPOHHHUX CHCTEM.

e BwmiTH BHOUpaTH MeEXaTpOHHI Ta pPOOOTOTEXHIUHI 3aco0M Il aBTOMaru3alii KOHKPETHHUX
BupoOHHunx mporeciB y AIIK 3 BpaxyBaHHSM 0COOIMBOCTEH NPOMHUCIOBHX pOOOTIB pi3HOL
KOHCTPYKIIIi.

e BwmiTH nporpamyBaTu MiKpOKOHTpOJIEpHi miaté Arduino a7 BBEACHHS W BHUBEICHHS TUCKPETHHX M
AQHAJIOTOBUX CUTHANIB Y MEXaTPOHHIN cucTeMi, KepyBaHHSI pOOOTOM-MaHIIMTYASTOPOM.

10. ®opmu oprauizanii 3aHATh: HaBYaJIbHE 3aHATTS, CAMOCTIilHA po00Ta, KOHTPOJIBHI 3aXO/H.

11. Iucuuniing, mo nepeayoTs BUBYCHHIO 3a3HA4Y€HOI JUCHUILIIHHU: - ;
12. 3micT Kypcy:
Tema 1. CtpykTypa Ta NpUHIUIHN TOOYT0BH MEXAaTPOHHUX CHUCTEM.
3aranbHa CTPYKTypa MexarpoHHHX cucteM. [lpunumnu moOynoBu 1 dyHkiionyBanHs MC. MexarpoHHUI
MiIX17 10 TPOEKTYBaHHS MAIllMH 3 KOMITIOTEPHHUM YOpaBmiHHSAM. bynoBa, kmacudikamis Ta Ipu3HAYCHHS
MeXaTPOHHUX MOAYIIIB.
Tema 2. CeHcopu MEXaTpOHHUX MOAYIIB 1 CUCTEM.
JaBadi mexarpoHHuX cucteM. Kiacudikaiiisi Ta OCHOBHI XapaKTepUCTHKHM. Buam aaBadiB Ta NMPUHLMI X
poboTH.
Tewma 3. [IpuBOAM MEXaTPOHHUX CUCTEM.
Bumorn no mpuBomiB. Kmacudikaiiss mpuBOmiB MeXaTpOHHHX MPHUCTPOiB Ta poOoTiB. [IHeBMaTnyHi,
TipaBIiuHi, €JIEKTPOMEXaHIYHI Ta KOMOIHOBaHI NpuBOAU. KOJEKTOpHUN Ta KPOKOBHM €IEKTPONPHUBOIIU.
CepsonpuBomu. EnexrpornpuBos 3MiHHOTO cTpyMy. YacTOTHE KepyBaHHS aCHHXPOHHUM JIBUTYHOM.
Tema 4. MikpoIpolecopHi NPUCTPOi y MEXaTpoOHHUX cucteMax. Inrepdericu 3B's13Ky.
OCHOBHI XapaKTEpUCTHKH Ta (YHKIIOHAIBbHI MOXIJIMBOCTI MiKpoKoHTposepiB. IlporpamoBani moriuHi
KOHTposiepu B mpomucioBux MC 1 poOOTH30BaHMX KOMIUIEKCaxX. 3acTocyBaHHs Komm'torepiB y MC.
Ilepenaua manux Mix MexarpoHHUMH mnpuctposmu. IlocmimoBHi intepdeiicu RS-232, RS-485, RS-422.
Besnposinni mepexi. 3acrocyBanHs Wi-Fi ta Bluetooth. IlepeBipka HasBHOCTI MOMHJIIOK B OTPUMaHHUX
JaHUX.
Tema 5. Cucremu ynpaBiiHHS MEXaTpOHHUMHU 00'€KTaMHu.
Iepapxisi ympaBiaiHHA B MEXaTpPOHHUX cucTeMaX. [IpoeKkTyBaHHS cCHCTEM YHPaBIiHHSI MeEXaTPOHHUMH
00'eKTaMHu.
Tema 6. [IpomucioBi po60TH. MaHIMyASTOPH Ta CEHCOPHI CUCTEMHU POOOTIB.
[Ipu3HavyeHnHs: Ta obmacTi 3acTOCyBaHHA pOOOTIB Ta poOOTOTEXHIUYHUX cucTeM. CTpyKTypa, Kiacugikaris i
TEXHIYHI XapakTepucTuku mpomucioBux pob6otiB (IIP). Crpykrypa Ta OCHOBHI XapaKTEpPUCTHUKHU
maninysstopiB [IP. Cryneni cBoGoau manimynsitopi. [Ipsima it oGepHena 3amada kiHemaruku. CeHCOpHi
cucremu [IP.
Tema 7. MogentoBaHHSA MEXaTPOHHUX CHUCTEM.
ImiTaniitHe MOAEIIOBaHHS MPOIIECIB Y MEXaTpOHHUX cucTeMax. [IporpamHi 3acO0M CTBOPEHHSI IMITAIlIHHUAX
Mojiesiel pOOOTOTEXHIYHUX KOMILICKCIB.
13. PexoMeHnaoBaHi HAaBYAJIbLHI BUTAHHA:

1. Jloseiikin B. C. Mexarponika: HaBuanbHmii mocioumk / B. C. Jloseiikin, 0. O. PomaceBuu,
1O. B. Yogntok. — K.: LI "Komopunt", 2012. — 358 c.



2. Bishop R. H. The Mechatronics Handbook / Robert H. Bishop.— Boca Raton: CRC Press, 2002. —
1229 p.

3. Beeaenue B MexarpoHuky: y4u. mocooue / A. U. I'pabuenxko, B. b. Knenukos, B. JI. Jlo6pockok u nip.
— X.: HTY «XI1N», 2014. — 264 c.

4. Hymtok J1. JI. ['Hyuke aBTOMarn3oBaHe BUPOOHHUIITBO 1 poOOTH30BaHI KoMIuiekcH: Hapd. mociOHuK /
. JI. Aymroxk, C. C. Mazena, M. M. Mucuk. — JIsBiB: "Marnomist murroc" CITJL @O B. M. Iliva, 2005.— 278 c.

5. Hikomnaituyk B.M. OcHoBu pobororexniku [EnexTpoHHuii pecypc|: HaBuanbHUN nociOHUK / B. M.
Hikonaituyk. — Pisae: HYBI'TL, 2008. — 76 c. — Pexxum goctymy: http://ep3.nuwm.edu.ua/2243/ .
14. 3an1anoBaHi BUAH HABYAJBLHOI JiJILHOCTI TA MEeTOAH BUKJIATAHHA:
14 ron. nexuii, 16 ron. npaktTuyHux poOiT, 60 rox. camocriitHoi podotu. Pazom — 90 rox.

MeTtoau: iHTEpaKTUBHI JIEKIIii, €JIEMEHTH MPOOIEMHOT JISKIii, KeHC-MEeTO/l, BUKOPUCTAHHS MYJIBTUMEIIHHUX
3aco01B.

15. ®opmMu Ta KpUTEpii ONIHIOBAHHA:

OuiHroBanHs 3aiHicHIOEThECA 3a 100-0aIpHOI0 IKAIOKO.

[TincymkoBuii KOHTpOb (40 6ariB): eK3aMeH TECTOBHIA B KiHII 1 cemecTpy.
[Torounwnii kouTposb (60 6aniB): TeCTyBaHHS, 3aXUCT BUKOHAHUX MPAKTUYHUX POOIT.

16. MoBa BUKJIaIaHHS: YKpaiHChKa.

3aBiqyBau kadenpu B. B. [IpeBenbkuid, A.T.H., Ipod.



OITUC HABYAJIBHOI JTUCIUILJITHA

1. Code: OK4;
2. Title: Mechatronic systems of equipment in the agricultural industry;
3. Type: obligatory;
4. Higher education level: II (Master's degree);
5. Year of study, when the discipline is offered: 1;
6. Semester when the discipline is studied: 1;
7. Number of established ECTS credits: 3;
8. Surname, initials of the lecturer / lecturers, scientific degree, position: Reut D. T., Ph.D., Associate
Professor
9. Results of studies:

e Know the principles of construction and operation of mechatronic systems.

e Know the principles of operation of the main components of mechatronic systems.

Be able to choose mechatronic and robotic means for automating specific production processes in the
agricultural industry, taking into account the features of industrial robots of various designs.

Be able to program Arduino microcontroller boards for input and output of discrete and analog signals in
a mechatronic system, control of a manipulator robot.
10. Forms of organizing classes: study lessons, independent work, control activities.
11. Disciplines preceding the study of the specified discipline: - ;
12. Course contents:
Theme 1. Structure and principles of construction of mechatronic systems.
General structure of mechatronic systems. Principles of the construction and functioning of the MS.
Mechatron approach to designing machines with computer control. Structure, classification and appointment
of mechatronic modules.
Theme 2. Sensors of mechatronic modules and systems.
Classification and key characteristics. Types of sensors and the principle of their operation.
Theme 3. Drives of mechatronic systems.
Requirements for drives. Classification of drives of mechatronic devices and robots. Pneumatic, hydraulic,
electromechanical and combined drives. Electric drive for direct and alternating current. Collector and step
electric drives. Servo drives. AC actuator. Frequency control of asynchronous motor. Electro-mechanical
motion modules.
Theme 4. Microprocessor devices in mechatronic systems. Communication interfaces.
Main features and functionality of microcontrollers. Programmable logic controllers in industrial MS and
robotic systems. Application of computers in MS. Data transmission between mechatronic devices. Serial
interfaces RS-232, RS-485, RS-422. Wireless networks. Using Wi-Fi and Bluetooth. Check for errors in the
data received.
Theme 5. Control systems of mechatronic objects.
Hierarchy of control in mechatronic systems. Designing control systems for mechatronic objects.
Topic 6. Industrial robots. Manipulators and sensor systems of robots.
Purpose and scope of the use of robots and robotic systems. Structure, classification and technical
characteristics of industrial robots (IR). Structure and main characteristics of IR manipulators. Degrees of
freedom of manipulators. The direct and inverse problem of kinematics. Sensor systems IR.
Theme 7. Simulation modeling of processes in mechatronic systems.
Software tools for creating simulation models of robotic complexes.
13. Recommended educational editions:

1. Jloseiikin B. C. Mexarponika: HaBuanbHmii mocioumk / B. C. Jloseiikin, 0. O. PomaceBuu,
1O. B. Yogntok. — K.: LI "Komopunt", 2012. — 358 c.

2. Bishop R. H. The Mechatronics Handbook / Robert H. Bishop.— Boca Raton: CRC Press, 2002. —
1229 p.



3. BBeznenue B MexaTpoHUKy: yu. mocodue / A. U. I'pabuenko, B. b. Knenuxkos, B. JI. /lo6pockok u ap.
— X.: HTY «XIINy, 2014. — 264 c.
4. Hymrok J1. JI. ['Hyuke aBTOMarn3oBaHe BUPOOHHUIITBO 1 poOOTH30BaHI KoMIuiekcH: Hapd. mociOHuK /
. JI. Aymroxk, C. C. Mazena, M. M. Mucuk. — JIsBiB: "Marnomist muroc" CITL @O B. M. Iliva, 2005.— 278 c.
5. Hikonaitayk B.M. OcHoBu pobotoTtexHiku [EnekTponHuii pecypc|: HaBdanpbHUM mocioHuk / B. M.
Hixomaitayk. — PiBae: HYBI'TI, 2008. — 76 ¢. — Pexxum noctymy: http://ep3.nuwm.edu.ua/2243/ .
14. Planned types of educational activities and teaching methods:
14 hours of lectures, 16 hours of practical work, 60 hours of independent work. Total - 90 hours.
Methods: interactive lectures, elements of problem lecture, practical works, individual tasks, use of
multimedia tools.
15. Forms and assessment criteria:
The assessment is carried out on a 100-point scale.
Current control (100 points): testing, survey, practical work defence.
Final control (40 points): test at the end of 1 semester.

16. Language of teaching: Ukrainian.

3aBinyBau Kadeapu B. B. /IpeBenbkuid, A.T.H., pod.



