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1. Mera IMCUMILTIHA — BUBYCHHS 1 3aCBOEHHS OCHOBHUX IOJIOXKEHb POOOTOTEXHIKH, TPUHIIMIIIB 1
METOIB BHUPIMICHHS TMpoOJeM, TOB’SI3aHUX 3 MOJCIIOBAHHIM Ta KEpPyBaHHSAM CKJIATHUMHU
POOOTOTEXHIYHMMH CUCTEMaMH Ta OBOJIOJIHHS HAaBUUKAMH PO3B’3yBaHHS 3a/1a4 POOOTOTEXHIKH.
Discipline aim. The purpose of the discipline is to study and mastering the basic principles of
robotics, principles and methods for solving problems related to modeling and control of complex
robotic systems and mastering the skills of solving robotics problems

2. IlonepeaHi BUMOTH 10 ONAaHYBaHHS 200 BUOOPY HABYAJILHOI AUCHUIUIIHM (34 HAsA6HOCHI):
1. 3namu MareMaTWYHUW aHami3, JAUCKPETHY MaTeMaTuKy, Au(epeHIlianbHl PpIBHIHHA,
anreOpy, METOAM ONTHMi3alii, Teopilo KepyBaHHS, METOIM HMOBIpHOCTEH B 00’emi
OCBITHBOTO PiBHS OakaaBp.
2. Buimu 3acTocoByBaTH OTpHMaHI 3HaHHA 3 0a30BUX MaTeMAaTHYHUX TUCHMIUIIH 0
PO3B’s3aHHS 3a/1a4 POOOTOTEXHIKH.
3. Bonodimu enemenmapuumu Haguukamu PoOOTH 3 anreOpaiyHUMHU NEPEeTBOPCHHSIMH,
MaTpUISIMH, 3HAXO/DKEHHS MOXIAHUX Ta IHTErpaiiB, pO3B‘sI3yBaHHA CUCTEM IU(EpEeHLIHHUX
PiBHSHB, 3aKOHAMH MEXaHIK{, 3HAXO/KEHHS ONITUMAIIbHUX PO3B’S3KIB.

Preliminary demands to master or choice of the course discipline:
1. To know mathematical analysis, discrete mathematics, differential equations, algebra,
optimization methods, control theory, methods of probability in the scope of the educational
level of a bachelor.
2. To be able to apply the knowledge gained in basic mathematical disciplines to solving
problems in robotics.
3. To possess elementary skills in working with algebraic transformations, matrices, finding
derivatives and integrals, solving systems of differential equations, laws of mechanics,
finding optimal solutions.

3. AHOTallis HABYAJIBLHOI JUCHUILIIHH!

HaBuanpHa JUCLMIUIIHA CKJIAJA€ThCS 3 HACTYNHUX PpO3JAUIIB. MaTeMaTUYHUH OIUC
KIHEMaTHYHUX CXEM MaHIMyISIiiHUX poOOTiB; mpsMa i oOepHeHa 3ajadi IUIaHYBaHHS CTaHIB
MaHIMyJIAUIRHUX PoOOTIB;, MoOyaoBa 00JacTel AOCSHKHOCTI,IPOTPAMHUX PYXIB MaHIMJSALIHHUX
poOOTIB B cepeloBHIl 3 OOMEXKEHHSMH; MOOynoBa pIBHSAHb JAMHAMIKM Ha OCHOBI NPUHIUILY
JI’ Anam6epa Ta piBHsHb Jlarpanxka Il poxy; nocmifkeHHs METOMIB ONTHMAaJIbHOIO KEpyBaHHsS Ha
OCHOBI BUKOPHCTAHHS HENIHIMHMX MoJeneld AMHAMIKU, MOCTaHOBKa 3ajad, po3poOKa METOJiB
ONITUMAJILHOTO K€pYBaHHs poOOTaMH, OILIHKA CKJIaJHOCTI Ta CTIKOCTI IPOTPaMHOTO PyXYy.

Synopsis of the course:

The discipline consists of the following sections. Mathematical description of kinematic
schemes of manipulation robots. Direct and inverse problems of planning the states of manipulation
robots. Construction of areas of reach, program movements of manipulation robots in the
environment with restrictions. Construction of dynamics equations based on the D’Alembert
principle and Lagrange equations of the P genus. Research of optimal control methods based on the
use of nonlinear dynamics models. Statement of tasks, development of methods of optimal control
of works, estimation of complexity and stability of program movement.

4. 3aBnaHus (HaBYAJIbHI 11iJTi):

HabyrTs 3HaHb, yMiHb Ta HaBHYOK (KOMIETEHTHOCTEM) Ha pIBHI HOBITHIX JOCSTHEHb Yy
poboToTexHili. 30KpeMa, pO3BUBATH:
® 3JIaTHICTb CHUIKYBATHUCS 1HO3EMHOIO MOBOIO;
® 3/IaTHICTh 3aCTOCOBYBATH KBAaHTOBI OIlepallii, BUMIpH, alTOPUTMH sl O3B’ sI3aHHSI 3a/1a4,
MOB'I3aHUX 3 OCOOJIUBOCTSIMU pealti3allii KBaHTOBUX OOYHMCIIEHb B PI3HUX (DI3UUHUX
cucTeMax, 30KpeMa B KBaHTOBiH kpunTtorpadii;



3JIaTHICTH BUPILITYBATH CKJIA/IHI 33j1a4i IHTEIEKTyalIbHOI 0OPOOKH TaHUX 3 BUKOPUCTAHHSIM
€BOJTIOIIMHOTO MOJICTFOBAaHHSI, HEUPOMEPEIKHUX TEXHOJIOT1H, 3aCTOCYBaHHS
O0YHCITIOBAJILHOTO 1HTENEKTY AJISl pO3B’sI3aHHs MPAKTHYHHX 33/1a4 B PI3HUX TaTy3ax

npodeciiHol AISITBHOCTI.

Objectives of study:
Objectives (learning objectives): acquiring knowledge, skills and competences at the level of the
latest achievements in robotics. In particular, to develop:

ability to communicate in a foreign language;
ability to apply quantum operations, measurements, algorithms for solving problems

related to the peculiarities of the implementation of quantum computing in various
physical systems, in particular in quantum cryptography;

ability to solve complex tasks of intellectual processing of data with the use of

evolutionary modeling, neural network technologies, application of snooping intelligence
for solving practical problems in various fields of professional activity.

5. PesysibTaTn HaBYaHHs 3a qucnumiinorw / Results of learning:

Pe3yabTaT HaBuanusa (PH) Bincorok y
(1 - smarm; 2 — BMiTH; 3. KOMYHiKanist; @DopMH BUKJIATAHHS MeToau nicyMKoOBii
4. aBTOHOMHICTb Ta BiANOBiIAJBLHICTH) . ..
Ta HABYaHHA OIIHIOBAHHA OIIIHIII 3
Kon PesysbTaT HAaBYaHHSA JMHCHMILTIHN
PH1.1 (3HaTu OCHOBHI IMOHATTS Jlexyis | Lecture 20%
POOOTOTEXHIKH Konmponvna
To know the basics of robotics poboma (KP),
PH1.2 |3naru 6a30Bi MmeToau poboToTexHiku |J/lexyisn | Lecture icnum [ Test,
To know the basics methods of exam
robotics
PH2.1 |Bmitu BupimryBaTu TeCTOBI pUKIanu |Jlexyis, camocmitina KP, icnum | 60%
3 pOOOTOTEXHIKH poboma | Lecture, Test, exam
Be able to solve test examples in Individual work
robotics
PH4.1 |OpranizoByBaTu CBOIO CaMOCTIHHY Camocmitina poooma | KP, nomoune 10%
poboty s gocsirhenns pesyastary |/ Individual work oyinosanns |
To organize your independent work to Test, Current
achieve results Evaluation
PH4.2 |BignoBizajisHO CTaBUTHUCSI no|Camocmivuna poboma | KP, nomoune 10%
BUKOHYBaHHUX pooir, nectu|/ Individual work oyinrosantsil
BIJIIIOBIAAJIBHICTB 32 IX SIKICTh Test, Current
Be responsible for the work Evaluation
performed, be responsible for their
quality

6. ChniBBiZHOLICHHS pe3yJbTATIB HABYAHHS IMCHHUILIIHM i3 NPOrpaMHHMH pe3yJabTAaTaAMH
naBuanns / Correspondense between learning results and program study results

Pe3yJbTaTH HABYAHHS JUCHUILTIHA

IIporpamHi pe3yJibTaTH HABYAHHS

PH1.1
PH1.2
PH2.1

PH4.1

PHA4.2

(3 onucy oceimnboi npoepamiu)




[TPH2. BukopucToBYyBaTH MOJIENI Ta METOAN IPUAHATTS PIllICHb
Ha OCHOBI TeOpii HEYITKMX MHOXXHMH Ta B YMOBaX HEBU3HAUYEHOCTI 1
PH3HKIB B TIPOIIECI YIPABIIHCHKOI JISTILHOCTI 3a TATYy3MH.

To use models and methods of decision-making based on fuzzy
set theory and in conditions of uncertainty and risk in the
management of industries.

[TPHY. Bononitu MerogamMu Ta TEXHOJIOTiSIMH Oprasizamii Ta
3aCTOCYBaHHS JaHUX Yy 3aJadaX OOYMCIIOBAIBHOIO IHTENEKTY,
OyyBaTH MOJIEII MPUHAHATTS PillleHb Ha OCHOBI TEOPIi pO3ITi3HABaAHHS
00pa3iB, HEHPOMEPEK Ta HEUITKOI JIOTIKH.

To acquire knowledge about methods and technologies of
organization and application of data in problems of computational
intelligence, to build decision-making models based on the theory of
pattern recognition, neural networks and fuzzy logic.

ITPH10. BukopucroByBaTu IHTEJIEKTyaTbH1 areHTH,
MYJIBTPIaFGHTHi CHUCTEMH, MAaIIMHHC HAaBYaHHsI Ta CaMOHaBYaHHII,
T€HETUYHI, KOOIIEPATUBHI Ta PO3IO/IIJICHI €BOJIIOIMHI aJITOPUTMH IS
KOMH’IOTepHOI‘O p03B,$[3aHH$I 3aJa4d, 110 BHUMAararOTh JIIOACBKOI'O
PIBHS MUCJICHHS.

To use intelligent agents, multi-agent systems, machine learning
and self-learning, genetic, cooperative and distributed evolutionary
algorithms to solve computer problems that require a human level of
thinking.




7. Cxema ¢opmyBanns ouinkm / Evaluation scheme.

7.1 ®opmu ouinoBanHs cryaentis / Forms of evaluation:

- ceMecTpoBe oniHoBaHHA / semester evaluation:

1. Konrponbna podota 1 / Test 1: PH1.1 — 25 6axiB /18 6auis.
2. Kontponbna pobora 2 / Test 2: PH1.1, PH2.1 — 25 6aniB/18 6auis.
3. INoroune oninroBanus / Current evaluation: PH4.1, PH4.2 — 10 6aJiB / 6 6aiB.

- mincymkoBe oninwoBanus / final evaluation:

- MaKCHMaJIbHa KIJIBKICTh OajiB SKi MOXYTh OyTH OTpHUMaHi cTyzeHToM / maximum points :
40 oGauis;
- pe3y/nbTaTH HaBYaHHS, sKi omiHioroThCA / learning outcomes that are evaluated : PH1.1,
PH1.2, PH2.1;
- opma nposenenns / form of holding : mucemoBa po6ota / written work .
- Buau 3aBaanb / types of tasks : gBa teopermuni nmranus / two theoretical tasks (60%),
3agada / problem (40%).

CTyneHT JOMyCKaeThCs O €K3aMeHy SKII0 ceMmecTpli HaOpaB He MeHIIe HiX 36 OamiB Ta

OTpHMaB HE MEHIIIE MiHIMaJIbHOI MOPOTOBOT KUIBKOCTI OalliB 32 MOTOYHE OLIHIOBAHHS Ta KOHTPOJIBbHI
po6otu / The student is admitted to semester exam if scored at least 36 points and received at least
the minimum threshold number of points for ongoing evaluation and tests.

JlJis OTpUMaHHS 3arajbHOi IMO3UTHUBHOI OIIHKU 3 TUCIUIUIIHMA OI[iHKA 3a iCIUT Mae OyTH He

menie 24 6anis / For general positive assessment of the course grade for the exam must be at least
24 points..

Tunoea KOHmpoJibHa poﬁoma 1 CKIIQA€TbCA 3 TCOPCTHUUYHUX Ta IPAKTHYHUX 3aB/dHb 3a

Marepiajaom yacTuHu 1.

NoookrwdPE
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Test work 1.
Mamepian, wo uHocumvcs Ha KOHMPOLHY pobomy [

dopmaizMu ONUCY KIHEMAaTUYHUX CXeM MaHIMyJIALiHHUX pOOOTIB.

[Ipsima 1 o6epHeHa 3a1a4l KIHEMATHKH.

YucenbHi METOAM BUPILLIEHHS MPOOJIEM IUIaHYBaHHS TPAEKTOPIH.

3a/a4ya JOKaJIbHOT'O TUIaHyBaHHS CTaHIB.

[TobynoBa obnacTeii JOCSKHOCTI.

[ToOynoBa cTaTHUHUX MOAENeN MaHIMYIAIHHIX POOOTIB

[Mpuamun  JI’Anambepa B 3acTOCyBaHHI [0 3aAayli TOOYIOBU PIBHSHb JAUHAMIKU
MaHINyJIAIIHHAX CUCTEM.

[Tpuniun Jlarpanxa uig noOyA0BU PIBHAHb AMHAMIKU MaHIMYJIALIHHUX poOOTIB.

Meton aexkommo3uiii B 3acTOCyBaHHI A0 MOOYNOBU pIBHSAHb JUHAMIKM MaHIMYJISAIIHHUX
poOOTiB.

1. Formalisms of description of kinematic schemes of manipulation robots.

2. Direct and inverse problems of kinematics.

3. Numerical methods for solving problems of trajectory planning.

4. The task of local state planning.

5. Construction of reach areas.

6. Construction of static models of manipulation robots

7. D’ Alembert’s principle in application to the problem of constructing equations of dynamics of

manipulation systems.

8. Lagrange's principle for constructing equations of dynamics of manipulation robots.
9. Decomposition method applied to the construction of equations of dynamics of manipulation

robots.



Tunosa kommponsvna pobdoma 2 CKIAAAETHCA 3 TEOPETHMYHUX Ta TNPAKTUYHHUX 3aBAaHb (3

BIJIKpUTUMHU Ta 13 3aKPUTUMH BiJIITOBIISMH) 32 MaTepiaJioM YaCTUHU 2.

N
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Test work 2
Mamepian, wo sunocumsbcs Ha KOHMPOAbHY pobomy 2

Metoau HeNiHIRHOTO KepyBaHHS MaHIMYIALIHHUMHI CUCTEMaMHU.

CucteMu KepyBaHHS Ha OCHOBI PIBHSHb TUHAMIKH, OTPUMAaHUX 3 BHUKOPHUCTAHHSM PiBHSHB
Jlarpanxa I1 pony.

BukopucTtanHs aganTUBHUX METOIIB JIJIsl TOOYAOBH PyXiB MaHIMYJISIIIIHHAX pOOOTIB.

Jlineapu3ariist MaTeMaTHYHUX MOJIENICH TUHAMIKY MaHIMyJISAIIHHUX poOOTIB.

ANTOpUTMH HAaBYAIBHOTO TUITY TIOOYZIOBU PYXIB.

OCHOBHI NPUHITUIHY peatizallii METOAy JEKOMITO3HIIii.

ANTOPUTMHU KOOPAMHAIIT 17151 TOOY0BH PYyXiB MaHIMYJISAIIHHUX POOOTIB.

HeiipomepeskeBi MeToiM HaBUYaHHS PyXiB pOOOTOTEXHIYHUX CHUCTEM.

CucreMu A MOJIEIIOBaHHS 00’ €MHHUX MOJIENel MaHIMyIsSIHHUX pOOOTIB.

1. Methods of nonlinear control of manipulation systems.
2. Control systems based on dynamics equations obtained using Lagrange equations second

kind.

NookrwnpE
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10.
11.
12.
13.
14.
15.
16.
17.
18.

3. The use of adaptive methods to build the movements of manipulation robots.
4. Linearization of mathematical models of dynamics of manipulation robots.
5. Algorithms of educational type of construction of movements.

6. Basic principles of implementation of the decomposition method.

7. Coordination algorithms for constructing movements of manipulation robots.
8. Neural network methods for teaching the movements of robotic systems.

9. Systems for modeling three-dimensional models of manipulation robots.

IIuTanuda Ha icnuT

dopmalti3MH OIUCY KIHEMATUYHUX CXEM MaHIMJISIIHHUX poOOTIB.

ITpsima i o6epHeHa 3a7aui KIHEeMaTUKU

UYucenbHi METOIU BUPILLIEHHS MPoOJIeM MJIaHyBaHHS TPAEKTOPIN

3aaya JIOKaJIbHOTO TUIAHYBAaHHS CTaHIB

[To6ynoBa obmacTeit JOCSIKHOCTI

[ToGynoBa cTaTHYHUX MOAEIeH MaHIMYIALIHHUX POOOTIB

[Mpunmun JI’Anambepa B 3acToCyBaHHI [0 3a4ayl NOOYJOBU PpIBHSHb JHWHAMIKH
MaHIMyIAIIHHAX CUCTEM

[punnun Jlarpanxa i noOy10BY PiBHSAHB AUHAMIKH MAHIMYJISALIHHUX pOOOTIB

Metox JeKOMITO3UIil B 3acCTOCYBaHHI /10 MOOYIOBH pIBHSAHb JAWHAMIKM MaHIMYJIALIHHUX
po6oTIB

Metoau HeNniHIHHOTO KepyBaHHS MaHIMYIALIHHUMHI CUCTEMaMHU.

Cucremu KepyBaHHS Ha OCHOBI PIBHSIHb IMHAMIKH.

BukopucranHs aganTUBHUX METO/IB /Ul NOOYJI0BU PyXiB MaHIMyIALIKHUX POOOTIB.
Jlineapu3aiiisi MaTeMaTUYHUX MOJeNiel AMHAMIKN MaHIMYJIAIIHHUX POOOTIB.

AJNTOpUTMH HAaBYAJIBHOTO TUITY TOOYIOBH PYXIB.

OCHOBHI NPUHIUIH peaizaliii METOAy AeKOMITO3HUIIIi.

AJTOpuTMH KOOPAMHALIT 1 TOOYI0BU PYXiB MaHIMYJISAIMHUX pOOOTIB.

HeiipomeperkeBi MeTOIM HaBYaHHSI PyXiB POOOTOTEXHIYHUX CUCTEM.

Cuctemu A1 MOJIETTIOBAaHHS MaHIMyJISAIIHHUX pOOOTIB.



1.Methods of nonlinear control of manipulation systems.

2.Control systems based on dynamics equations obtained using Lagrange equations second kind.

3. The use of adaptive methods to build the movements of manipulation robots.

4. Linearization of mathematical models of dynamics of manipulation robots.

5. Algorithms of educational type of construction of movements.

6. Basic principles of implementation of the decomposition method.

7. Coordination algorithms for constructing movements of manipulation robots.

8. Neural network methods for teaching the movements of robotic systems.

9. Systems for modeling three-dimensional models of manipulation robots.

10. Formalisms of description of kinematic schemes of manipulation robots.

11. Direct and inverse problems of kinematics.

12. Numerical methods for solving problems of trajectory planning.

13. The task of local state planning.

14. Construction of reach areas.

15. Construction of static models of manipulation robots

16. D’ Alembert’s principle in application to the problem of constructing equations of dynamics
of manipulation systems.

17. Lagrange's principle for constructing equations of dynamics of manipulation robots.

18. Decomposition method applied to the construction of equations of dynamics of manipulation
robots.

7.2 Opranizauisi OWiHIOBAHHA
Tepminu npoBeneHHst GopM OiHIOBAHHS:
1. KontponbsHa po6ota 1: 10 7 TUXKHS ceMecTpy.
2. KonrtponbHa pobota 2: 10 14 TrxHs cemecTpy.
3. [ToTouHe OIIHIOBAHHS: IPOTATOM CEMECTPY.

CryneHT Mae mpaBO OJMH pa3 MEPecKIACTH MOIYJIbHY KOHTPOJIbHY POOOTY 3 MOXKIIMBICTIO
orpumatu He Ounpie 80% OamiB, mpu3HadeHHx 3a pobory. TepmiH mepeckiagaHHs BU3HAYAE
BUKJIa/1ay.

3a BIICYTHOCTI CTYJEHTA 3 MOBaXHUX NMpuuuH nepesnada KP 31ificHIO€ThCS BIANIOBIAHO 10
«ITonmo>xeHHs PO OpraHizallilo OCBITHROTO MPOLIECY.

7.3 HIkaJuaa BigmoBigHocTi OiHOK

Bigminno / Excellent 90-100
JHoope / Good 75-89
3anosinbHo / Satisfactory 60-74
He3zanosinbno / Fail 0-59




8. CTpyKkTypa HaBYAJIbLHOI JucHMIIiHU. TeMaTHyHNii NIaH JeKkuii

Ne
JIEKIT

Hassa nexmii

KinpkicTs rogun

Jlekmii

[paktiani
3aHATTS

CamocriitHa
poboTa

Yacrtuna 1. [Ipodaemu podororexniku. @opmaitismMmu onucy, npodjgeMn KiHeMaTHKH i

JUHAMIKH

Part 1. Robotics problems. Description of the formalisms, problems of kinematics and

dynamics

Tema 1. MatemaTnuHi mpodiaemMu poOOTOTEXHIKH.
MaTtemMaTHIHIH ONHIC KIHEMaTHIHHAX CXEM
MaHIMyJAMiTHIX poOOTiB.

Camocmivna poboma: Pozensnymu nioxoou 0o
Gopmanizmie onucy KiHeMamuyHux cxem
Mauinyaayiunux pobomis

Theme 1. Robotics mathematical problems.
Manipulation robots kinematics schemes
description.

Individual work: To investigate some approaches
for formalisms description of the manipulation
robots kinematics schemes

2
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Tema 2. [IpoGiiemu kinematuku. [loctaHoBKY 33124
TUTAHYBaHHS CTaHIB MaHIMYJSIIHIX pOOOTIB.
Camocmitina poboma: Ha npukiadax KOHKpemHux
MAHIRYIAYIUHUX POOOMIE onucamu npsimy i
obepreny 3a0aui Kinemamuxu. /Jocaiioumu
00UUCTIOBANILHY CKIIAOHICMb UPTULEHHS OAHUX
npobsem.

Theme 2. Problems of kinematics. Problems
statement for manipulation robots states planning.
Individual work: To describe the direct and inverse
problems of kinematics on the examples of specific
manipulation robots. Investigate the computational
complexity of solving these problems

Tema 3. YncenpHiI METOIU BUPIIIIEHHS 00CPHEHOT
3aJa4i KIHeMATUKHU JJIs TUTAHYBaHHS CTaHIB
MaHIMyJISAIHAX POOOTIB.

Camocmitina poooma: Po3enanymu nocmanoxu
3a0a4 KIHeMamuxu K OnmMuMi3ayitiHux 3a0ay.
Pozenanymu pizui memoou nociioosHux HabaudICeHsb
07151 6UpPIUEeHHs OAHUX 3A0aY.

Theme 3. Numerical methods of the inverse
kinematics problems solving for manipulation
robots states planning

Individual work: To consider the formulation of
kinematics problems as optimization problems. To
consider various methods of successive
approximations for solving these problems

Tema 4. MeToau mo0Oym0Bu 00J1acTei TOCSHKHOCTI
MaHIMyISLiHHIX PoOOTIB

Camocmitina poboma: JJocuioumu odoracmi
00CANCHOCNE KOHKPEMHUX MAHINYIAYTUHUX




pobomig. Pozensiymu onmumizayitini memoou
nobyoosu obaacmeti 00CIHCHOCHI.

Theme 4. Methods for reachable regions of the
manipulation robots constructing

Individual work: To explore the reachable regions
of specific manipulation robots. To consider
optimization methods for constructing reachable
regions.

Tema 5. MeToau moOymoBa MporpaMHUX pyXiB
MaHIMyJAMiTHIX poOOTIB

Camocmivina poboma: Hocaioumu memoou
noby0068u mpackmopii MaHinyaayiino2o poboma y
cepedosuwyi 3 oomedicenusamu. Onucamu npoyedypu
HOULYKY ONMUMATIbHO2O ULTSXY HA MHOJICUHI
mpaeKmopii.

Theme 5. Methods for manipulation robots
programming movement construction

Individual work: To investigate methods for
constructing trajectories of manipulation robot in a
constrained environment. To describe procedures
for finding the optimal path on a set of trajectories.

Tema 6. OcHOBHI OJIO’KEHHS MEXaHIKH IS
no0yZIOBH MaTeMAaTHYHUX MOAETCH PyXy
MaHIMyIAiitHIX poOoTiB. CTaTHYHa MOAEITH
MaHImyJAIiitHOTO poboTa.

Camocmitina poboma: I[1obyoysamu pieHsHHS
cmamuky OJist PI3HUX MAHIRYAAYIUHUX pOOOMIE

Theme 6. Basic principles of mechanics for the
construction of mathematical models of the
manipulation robots movement. Manipulation
robots static model.

Individual work: To create a statics equations for
differ manipulation robots.

Tema 7. [loOynoBa piBHSIHb AMHAMIKH HA OCHOBI
npuHimny /1’ Anambepa.

Camocmitna poboma: J{is KOHKpEmMHUX
MAHInYAaYiuHUX pooomis no6yoysamu pieHAHHs
Oounamixu guxopucmosyiouu /[’ Anambepa
Gopmanizm.

Theme 7. Dynamics models construction base on
D’ Alambert principle

Individual work: For specific manipulation robots,
construct the equation of dynamics using
D’Alembert’s formalism

Tema 8. [IoOymoBa piBHSHb JMHAMIKH HA OCHOBI
piBHstHb Jlarpamxa I1 poxny

Camocmitina poboma: J{nsa KOHKpemHux
MAHINyAayitHux pobomis nobydysamu pieHAHHSA
Ounamixu guxkopucmosyiouu Jlaeparnsica ghopmanizm




Theme 8. Dynamics models construction base on
Lagrange second kind equations

Individual work:For specific manipulation robots,
construct the equation of dynamics using
Lagrange’s formalism

Tema 9. MeToj ekoMNo3HIIiil 1 Mo0yI0BU
PIBHSHB IHHAMIKHA MaHIMyJISITOpa

Camocmitina poboma: J{ns konkpemuoi
KIHEMAmMuyHoI cxemu Maninyasiyitino2o poboma
CMBOPpUMU aN20pUMM OeKOMNO3UYIL 015 n0Oy0osu
Pi6HAHb OUHAMIKU

Theme 9. Decomposition method for dynamics
equations of the manipulation robot formation
Individual work: For a specific kinematic scheme of
the manipulation robot to create a decomposition
algorithm for dynamics equations constructing

10

Tema 10. YucenpHo-aHATITHYHI METOIU
(dbopMyBaHHS PiBHSHB TUHAMIKH 3 MiHIMi3ali€r0
00YHMCITIOBATFHOI CKIIaTHOCTI.

Camocmivna poboma: [[nsi KOHKpemHol
KIHEMamuyHoi cxemu ManinyasayittHo2o poboma
CMBopUmu an2opumm no6y008u pieHAHb OUHAMIKU 3
MIHIMIZayie0 06YUCTIOBATLHOL CKIAOHOCTNE
Koumponvua poboma 1

Theme 10. Numerical-analytical methods for
dynamics equations of the manipulation robot
formation with minimal computational complexity
Individual work: For a specific kinematic scheme of
the manipulation robot to create an algorithm for
constructing equations of dynamics with
minimization of computational complexity

Test work 1

KonTpoasha podota 1

1

BCbhOI'O

20

64

Yacruna I1. Metoau kepyBaHHsI pOOOTOTEXHIYHUMH CHCTEMaMU
Part 2. Methods of the robotics systems control

11

Tema 11. MeTtoau KepyBaHHS MaHIyJSIIHHAME
poboTamu, 3 ypaxyBaHHSAM JAWHAMIKH

Camocmitina poboma: O3suatiomumucs 3 pisHUMU
Memooamu KepyB8anHs MaAHINYAAYIHUMUY podoOmamu

Theme 11. Methods of the manipulation robots
control based on dynamics equations
Individual work: Read the various methods of
manipulation robot control

2

12

Tema 12. MeTtoau KepyBaHHS MaHIyJIS{ITHIMEI
poboTaMy Ha OCHOBI HEJTIHIHHOT ONTHMI3allil
Camocmitina poboma: J{ocrioumu onmumizayitini
Memoou KepyB8anHs MaHInyIayitiHumu pobomamu

Theme 12. Methods of the manipulation robots




control based on nonlinear optimization methods
Individual work: To explore optimizing control
methods of manipulation robot

13

Tema 13. Meronu onrtumizatiii pyxXy pu BUKOHAHHI
MIEBHUX KJIACIB TEXHOJIOTIYHUX OTICPAIIii.
Camocmivina poboma: Pozensnymu pizHi memoou
KepYBaHHs PYXOoM 0I5l GUKOHAHHS MHONCUHU
onepayiti

Theme 13. Motion optimization methods for
performing certain classes of technological
operations

Individual work: To consider different motion
control methods to perform multiple operations

14

Tema 14. AnanTuBHI MeTOIM TOOYIOBH PYXiB
MaHIMyJISAiHHAX POOOTIB.

Camocmitina poboma: Pozensanymu memoou
aA0anmueHo20 Kepy8aHHs pyXom MAHInyAayitiHux
pobomig

Theme 14. Manipulation robots movement creation
based on adaptation methods

Individual work: To consider methods of adaptive
control of the movement of manipulation robots

15

Tema 15. BukopucTtanss HelpoMepexHIX
TEXHOJIOTIH JJIsi TOOYIOBH PYXiB MaHIMySIIIHHAX
poOOoTiB.

Camocmitina poboma: Posensanymu memoou
GopmysarnHs pyxie OCHOBAHI HA HEUPOMEXHONLO2ISAX

Theme 15. Using neural network technologies for
manipulation robots learning movements
Individual work: To consider methods of formation
of movements based on neurotechnologies

16

Tema 16. MeTtoau rutaHyBaHHS 3aKOHIB pyXy 110
3aJaHUX NIPOrPaAMHUX TPAEKTOPISX.

Camocmitina poboma: JJocnioumu memoou
noby006u mpackmopii y eueisiol Cnaaut-QyHKYil 3
NeGHUMU GIACTNUEOCTAMU

Theme 16. Methods for movement rules planning
by given programming trajectories

Individual work: To investigate methods for
constructing trajectories in the form of spline
functions with certain properties

17

Tema 17. Metoau kKoopauHaii pyxiB
MaHIMyJSIHAX POOOTIB.

Camocmivina poboma: Jlocnioumu ma onucamu
cxemy 02151 n06y008uU KOOPOUHOBAHUX PYXi6
Mauinyaayiino2o poboma

Theme 17. Methods of coordination of movements




of manipulation robots

Individual work: To investigate and describe the
scheme for coordinated movements constructing of
the manipulation robot

18 | Tema 18. [locmimkeHHs CTIHKOCTI Ta IKOCTI pyXiB 2 8
MaHIMyJIAiHUX POOOTIB.

Camocmitina poboma: Bukopucmosyiouu memoou
meopii kepy8aHHsa 00CAiOUmMU CIIlIKICMb PYX)y
MAHInyAayiuHuUx poOomis 0 pisHux mMemoois
Kepy6amHs

Theme 18. Investigation of the manipulation robots
motions stable and quality

Individual work: Using the methods of control
theory to investigate the stability of the
manipulation robots for different control methods

19 | Tema 19. AnropuT™miuHe Ta mporpaMHe 1 4
3a0e3meyeH s It JOCIIKEHHS 1 TPOeKTyBaHHS
POOOTOTEXHIYHUX CUCTEM.

Camocmivna poboma: O3natiomumucs 3 pisHUMU
cucmemamu MoOen08aHHs. Ma NPOeKmyGaHHs.
MAHIRYAAYIUHUX pOOOMIS

Konrtponbna pobora 2

Theme 19. Software for robotics systems
investigation and construction

Individual work: To view the different systems awx
manipulation robots modeling and design

Test work 2

KounTposbHa podora 2 1
BCbhOI'O 18 46
BCbHOI'O 38 110

3aranpuuii 00csr 150 ro., y ToMy 4uCIIi:
nekii — 38 roz.

KOHCYJbTAIii — 2 TO1

camocriiina po6ora - 110 rox.
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