Speciality: Applied Mechanic (Bachelor)

Educational and Professional Program: Automated and Robotic Mechanical Systems

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

CURRICULUM

National Technical University of Ukraine "lgor Sikorsky Kyiv Polytechnic Institute"

APPROVED (Enrolment 2021)
by Head of Academic Council Level Bachelor Form of study  full-time
Igeor Sikeorsky Kyiv Polytechnic Institute (fulltime, part-time)
Speciality 131 Applied Mechanics Institute Mechanical Engineering
Mykhaylo ILCHENKO Educational and Professional Program Qualification Mechanical Engineer
2021 Automated and Robotic Mechanical Systems Study duration 3 year 10 months
Graduation Department  Applied Hydro-Aeromechanics and Mechatronics Base level Full Secondary Education
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iﬁ_ ::g ;rr'r " Fractice 1_5”” Reszarch | Holiday | Total Type of practice YEAR Weeks Subjects (exam, graduation project) YEAR
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V. Plan of Educational process

Distribution for terms

Number of hours

[semesters) g
o . . _ = E Lectures/practical
32 Subjects @ = E @ s _ - lessons E
3 El2|8s| 2|2 | E( Bl [e] 7
s | E|E°| B2 || 8 |E-|28 =
ic = = 3 |E = w
z T ) 5 5 T 5 E] 10 11 1z
1. Compulsory educational components
1.1. General training cycle
GCA Ukrainian language for professional purposes 2 2 2 60 18 18 24
GC 2 |Ukraine in the Context of the Histarical Development of Europe il 1 2 G0 18 18 24
GC 3 |[Basics of a Healthy Lifestyle 2 1,2 3 a0 18 54 18
GC 4 [Foreign Language 2.4 1.3 5] 180 144 36
GC 5 Introduction to Philosophy 3 3 2 60 18 18 24
GCE |Business Law 3 3 2 60 18 18 24
GC7 |Economics and Production Qrganization 4 4 4 120 26 36 48
GC 8 |Labor Safety and Civil Defence [5 [ 2 60 18 18 24
GC 9 Foreign Language for Professional Purposes 8 5] 57 &] 180 126 54
Total number of part 1.1 1 10 12 29 870 | 144 [ 432 | 18 276
1.2. Vocational training cycle
PC 1 Fundamentals of Manufacturing Processes i i 4.5 | 135 36 18 18 63
PC 2 Chemistry 1 1 2 a0 26 18 26
PC3 |Linear Algebra and Analvtic Geometry i 1 1 3,5 | 105 18 36 51
PC 4 Mathematics 1,23 1,23[1,23] 17 510 [ 126 [ 144 240
PC S  |Engineering and Computer Graphics 1 1 1 4 120 36 36 48
PCE Physics 1 2 1,2 10 200 ag 26 26 138
PC 7  |Materials Science 2 2 2 45 | 135 36 18 18 63
PC 2 |Electrical Engineering and Electranics 2 2 3 a0 36 18 36
PC S |Theoretical Mechanics 2.3 4 234234 13 290 | 108 | 108 174
PC 10 |Informatics 3 3 4 120 18 54 43
PC 11 |Theoretical Fundamentals of Heat Engineering 3 3 3 3 a0 36 18 36
PC 12 |Mechanics of Materials and Constructions 3,4 3.4 13 390 | 108 72 36 174
PC 13 |Coursewaork in Mechanics of Materials and Constructions 4 1 30 30
PC 14 |Metrology and Standardization 4 4 4 4.5 | 135 36 18 18 63
PC 15 |Fluid and Gas Mechanics 4 4 4 3,5 | 105 36 18 18 33
PC 16 |Theory of Mechanisms and Machines 4 5 4 5 150 36 18 18 78
PC 17 | Coursewaork in Theory of Mechanisms and Machines 5 1 30 30
PC 12 |Machine Parts and Design Principles 5 5 45 | 135 36 18 18 63
PC18 |Course Projectin Machine Parts and Design Principles [5 1,5 45 45
PC 20 |Fundamentals of Computer Aided Design and Engineering 5 5 5 a] 180 36 54 a0
PC 21 |Fundamentals of Mathematical Modeling of Multi-Physics Systems 5] 5] 4] 55 | 165 36 36 93
PC 22 |Discrete-logic Automatic Control Systems 5 5 5 5] 180 36 54 a0
PC 23 |Fundamentals of Industrial Electric Drive 5] 5] 5] 5 150 36 36 78
PC 24 |Fundamentals of Hydraulic Control Systems 7 7 3 a0 36 54
PC 25 |Units Design of Automated Mechanical Systems 7 7 4 120 54 66
PC 28 |Course Projectin Units Design of Automated Mechanical Systems 7 1.5 45 45
PC 27 |Technology of Mechanical Engineering =] 2 3,5 | 105 36 [£] 60
PC 28 |Courseworkin Technology of Mechanical Engineering g 1 30 30
PC 2% |Pre-diploma Practice g a] 180 180
PC 30 |Diploma Project &] 180 180
Total number of part 1.2] 20 16 16 29 151 | 4530] 1044 | 657 | 414 | 2415
TOTAL IN NORMATIVE educational components 21 26 16 41 180 (5400|1188 |1089| 432 | 2691




TOTAL IN NORMATIVE educational components| 21 | 26 | 16 | 41 | 180 | 5400] 1188 [1089] 432 | 2691

2. Optional educational components

2.1. General training cycle

i35 1 |Educational component 1 G- Catalog 3 3 2 60 18 | 18 24
G3 2 |Educational component 2 GU- Catalog 4 4 2 60 18 | 18 24
Total number of part 2.1 2 2 4 [120] 36 | 36 48
2.2. Vocational training cycle

P51 |Educational component 1 F- Catalog 5 5 5 4 | 120 36 36 | 48
P52 |Educational component 2 F- Catalog 5 5 4 | 120 36 36 45
P53 |Educational component 3 F- Catalog B G 4 1120 18 54 ] 48
PS4 [Educational component 4 F- Catalog B i 4 120 36 36 43
P55 |Educational component 5 F- Catalag G ] 4 | 120 72 43
P56 [Educational component 6 F- Catalag ] ] G 4 | 120 36 a6 | 48
P37 [Educational component 7 F- Catalog [ [ 7 4 | 120 26 36 | 48
P58 |Educational component 8 F- Catalag 7 T 4 | 120 36 36 45
P39 |Educational component 8 F- Catalog 7 T 4 | 120 18 54 | 48
P3 10 |Educational companent 10 F- Catalog 7 7 7 4 | 120 36 a6 | 48
FS 11 [Educational component 11 F- Catalog [ [ 7 4 | 120 36 36 43
PS 12 [Educational compaonent 12 F- Catalog 8 8 a 4 | 120 36 | 36 45
PS 13 [Educational component 13 F- Catalog 8 8 a 4 | 120 18 45 57
PS 14 |Educational component 14 F- Catalog 8 8 a 4 | 120 18 36 66
Total number of part 2.2 14 8 14 | 56 |1680] 468 | 36 | 477 | G99

TOTAL IN SELECTIVE educational components 16 8 16 | 60 |1800] 504 | 72 | 477 747

TOTAL| 21 | 42 | 24 | &7 | 240 | 7200|1692 (1161 909 | 3438

Approved by University Academic Council, Meeting protocol Mo 3 from March 15, 2021

Head of the Department

Director of the Institute

Study duration: 3 year 10 months
Compulsory educational components:
Optional educational components:

[ Oleksandr LUHOV SKY1/

[ Mykola BOBYR /

Qualification: Mechanical Engineer

180 ECTS Credits
60 ECTS Credits
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Educational and Professional Program: Automated and Robotic Mechanical Systems
Peculiarity directions:
“Mechatronics in Mechanical Engineering”
“Hydraulic and Pneumatic Smart-System”
“Mechanics in Logistic Engineering”



Concept - circuit solution = constructing — control algorithm - testing

Technical games - group workshop — command solution — group project



Summer school “Mechatronics” (for students of technical Universities)
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2-weeks Summer curse for 4 groups (36 students) from Seven Technical Universities:
Certificate “Mechatronics in Mechanical Engineering”



HALIOHAJIbHUI TEXHIYHUIM YHIBEPCUTET YKPATHU
«KHIBCBKUIA MOJITEXHIYHUM IHCTUTYT IMEHI ITOPS CIKOPCHKOI' O»

CEPTUDIKAT

Ne93/19

JIAHMIT CEPTU®IKAT 3ACBIJUYE, IO
Cuca JJap a Cmanicnagiena
3akumiA JIITHIO TIKOJIY
«MEXATPOHIKA B MAIILIMHOBYJIYBAHHI»

TA OTPHIMAJIA BA30BI3HAHHA 3 CTPYKTYPHOI'O CUHTE3Y, CKJIAJAHHS CHCTEM KEPYBAHHA

EJIEKTPOITHEBMOABTOMATHKH TA TIOBYJIOBU AJITOPUTMIB KEPYBAHHA MEXATPOHHUX CHCTEM
TEPMIH HABYAHHS 3 «26» YEPBHS 2019P. 1O «03» JIMMHSA 2019 P.

JITHS LKOJIA ITPOBOJIUJIACE 3UIIHO JIMCTA THCTUTYTY MOJIEPHI3ALIT 3MICTY OCBITH MOH Ne 22.1/10-1079

3ACTYITHUK JIMPEKTOPA MMI JIAHUIIBYEHKO FO.M.
KOOPJJUHATOPH LIKOJIA: BUKIIAJIAUI ITKOJIN:
T'VEAPEB O.IT. Benmkos K.O.
Y3VHOB O.B. MYPALIEHKO A.M.

TAHIAHIYPOBA O.C. VCTHMEHKO T.O.




Gymnasium and Lyceum communications — Autumn School
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Building the diagram for mechanics corresponding algorithm creation for PLC
(The first steps in STL and C control algorithmic programing )




Certificate “Mechatronics in Mechanical Engineering” adds points
by student entering the university



SPECIALIZED LABORATORIES

MECHATRONIC AND MODULAR SYSTEMS
(PLC, SENSORS, SERVO SYSTEM, MODULAR STATIONS, CYCLIC MECHATRONIC SYSTEMS, MECHATRONIC
MODULES, ROOM 126-1)

DISCREET-LOGIC CONTROL SYSTEMS:
(MECHANICS, HYDRAULICS, PNEUMATICS, ELECTRO-PNEUMATICS, ELECTRO-HYDRAULICS, ROOM 300-1)

COMPRESSOR MACHINE:
(SCREW COMPRESSOR, RECIPROCATING COMPRESSOR, ROOM 05-1)

HYDRAULIC DRIVE AND PUMP:
(GEAR PUMP AND MOTOR, PISTON PUMP AND MOTOR, VANE PUMP, CYLINDERS, HYDRO-ENGINES, ROOM
06-1)

MODELING OF MULTI-PHYSICS SYSTEMS:

(MODELING OF PHYSICALLY HETEROGENEOUS SYSTEMS, MODELING OF MECHATRONICS AND ROBOTICS
UNITS, ROOM 120-1)

DESIGN AND CONSTRUCTING MECHATRONIC UNITS:
(CAD OF MECHATRONIC UNITS WITH HYDRAULIC, PNEUMATIC AND MECHANIC COMPONENTS, ROOM
299-5)






BceykpaiHCbKnii KOHKYPC
npodeciinHoi MaliCTepHOCTI
“WORLDSKILLS UKRAINE"
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MexaTpoHika Ta MobinibHa
po6oToTexHika

NICMAS

Www,nicmas.com




PARTNER UNIVERSITIES

Otto von Guericke University Magdeburg (Germany)
Bialystok University of Technology (Poland)

Hof University of Applied Sciences (Germany)

Technical University Bergakademie Freiberg (Germany)
Technical University of Gabrovo (Bulgaria)

Politechnika Wroclawska (Poland)

Technical University Dresden (Germany)

Kharkiv Polytechnic Institute (Ukraine)

Odesa National Academy of Food Technologies (Ukraine)
Kharkiv Aviation University (Ukraine)

Lviv Polytechnic (Ukraine)

Vinnytsia Technical University (Ukraine)

Khmelnytsky Technical University (Ukraine)

INDUSTRY PARTNERS

Aviation Scientific and Technical Complex “ANTONOV”

Institute of Hydromechanics of the National Academy of Sciences of Ukraine
NIKMAS Corporation

Design office Luch

Hydrosila Group

Kyiv Institute of Automation

Progrestech-Ukraine

Hydraulic Oil

FESTO (Ukraine office)

Bosch-Rexroth (Ukraine office)



Automated and Robotic Mechanical Systems
STRUCTURAL AND LOGICAL SCHEME OF THE EDUCATIONAL PROGRAM

1 semester 2 semester 3 semester 4 semester 5semester 6semester 7 semester 8 semester
Foreign L.anguage o Foreign Language for Professional Purposes
Physical Education Philosophy Economicarnt Labor
" . Production protectlon
Engineering and e Organization Fundamentals of |
Computer Graphics design and
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: " Mechanical
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> of phy=tcl industrial electric hydraulic ’
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-
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2 GU-Catalog

I Educational component

Educational component
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Educational component
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Components description (compulsory and optional)

)
1. Descriptions of edurational components Discipline Hydro- and paeumatic engines of mechatronic [Diacipline Electrishydanhic diive of. ic systems.
_ _ systems Discipline Logical synthesis of control i Educational level ‘First (bachelor's)
El]m:mhmed T — _ s,n&gm of discrete control systems Fducational Teval ot pachelors) Educational level First (bachelor's) Course 3
lucational level First (bachelor'sy e Course 3 ECTS Credit
Tomr 5 ourse 3 e _ redits TECTS credits
FOTS Credl ECTS Credits SECTS credits ECTS Credits _ 4ECTS credits Language of instruction | Ukraimiss, In=h1h
E el i s TECTS credits T angunge oFisiracion Chreinion, Eagfih Language of instruction | Ubsaiziss, Euglish
anguage of Unzien, English = : TDepartmen R ——————— -
instruction Departmen, lied Iydroazrameckenics 2n8 i e T G = &qmmx}n:hi:r xh;
- . p - quirements for the ginning of study
Departmen, Requirements for the beginnine of the study
Fequirements for the beginming of the study € : ;
beginning of the study T k7 i -
at w & st il i SySems X alzortame: of = v =
What will bz sradied ; What will be studied T e s o What will bz studied of the man pammeE o]
Feztures of their desizn znd
2, beczuse mechato: of operation of elements of
Somsdareien of e n-p= of devices in comral
— . bt couters and subroutines in control
necessary to study =inz of rypizal conral algaritiens
modular approach ] Why it is fnteresing |
pical discrate cavrol 5 panding the rngs of amomated Becessary to study
e ot sutomated fae Why you can learn (learning — —
WErTET — 2nze of sutomal _” ek e 3 ot o desizm and imitial paramster y i Why it is interesting /
Y it is interesting / - : gant machings, wd tha i i necessary to study both at the Jevel of the indrvidual hydraulic apparstus and
necessary to study , o tha Undarstanding the functionz as 3 whole
for any mechatonic Why you can learn. Fundamemals of design oi &
e trpe (learning outcomes) Calculation and select
armsiers nd meks syatems.
Why you can leara ?.‘j""“c'“ canlearn How to use the acquired C ems
A " T iz fems based
(learning outcomes) late earning outcomes) jenowledee and skills Craanon of technical proposal: and projects
o dftrew modas ot ancies) Registration of desizn docamentation.
- . of co 2 wt\:], alzarithms. How to use the acquired Tomibl o = Information support
ow to use fe Solve proctical guoblems of eulomotion by mem: of EediENOmis Inmlodes and dhils e Tt po i
acquired knowledze - eod cotrol 2lgorilns for aufomated meckaniczl (competencies) How ‘IZ;::;];S :“I'F]“]“‘d Form of classes Lectures, laboratory classes, mdependent wo
[’:l:k:‘:mw Salc 2 modars slsman base o conml sy, congle, debg aud {competencies) Semmer el ?:5"‘““" tasle
P diagnose algoritems and ¢ am: of

Taformation support

[ )
lacture mote;

Taformation support | Training and worldng programs of fhe disciphne, RSD, lecfare Taformation support Turmicalun e werking promrans of e Splms, FED,
notes (electronic edition), textbock {electronic edition) notas (slectranic & Form of classes Lectures, laboratory classes, independent work,
Form of tlasses Tectures, laboratory classes, imndividual fask e — Tecmrer Taborafory  Clines, mispendent  wori individual task
Semester control Test individual task Semester confrol Test
Semester contral Test

Nathematical modeling and design of physically

Computer modeling of mechatromics and robatics

= : dos systems systems
Educational level First (bachelor's) Educational level First (bachelor's) Educational level First (bachelor's) Educational level First (bachelar’s)
Conrse : Course 3 Course 3 Course 3
ECTS Credits 4 ECTS credits ECTS Credits AECTS credits ECTS Credits ECTS credis oSOt e e
Language of instruction Ukrainian, English Language of Ukrainisn, English Tanguage of Cbraisies, Eughish Tangusge of instraciion Ciraininn, Euzieh
mﬂmmlmm . ‘Applied Ny drozerameckanics and mechamanics m e w Depariuen [T p——————p———
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th elecmic conmol. High-qualin:
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Why it is interesting /
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the parameters of e
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How to use the
acquired knowledge
and skills
(compatencies)
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as)

Tnformaton support

How to use the
acquired knowledge
and skills
(competencies)

2 prograes of the Heciplng, FAD,
}. textbaci on laboratory

Taformation support

F Tclas: Lecrures, Iaboratory clum independent w ;
orm of classes Lectures labor P Taformation support Toformatien support Form of classes Tectures, laboratory classes, independent worl,
Semester control Test - individual task
Form of classes. Lectures, laboratory classes, mdepeudenmorl.. Form of classes Lectures, laboratory classes, independent wor] Semester control Test
individual task imdividual task

Semester control Test Semester control Test




CONTINGENT OF STUDENTS

1-T YEAR OF STUDY: 56 STUDENTS (3 ACADEMIC GROUPS)
2-ND YEAR OF STUDY: 45 STUDENTS (3 ACADEMIC GROUPS)
3-RD YEAR OF STUDY: 42 STUDENTS (3ACADEMIC GROUPS)
4-TH YEAR OF STUDY: 31 STUDENTS (3 ACADEMIC GROUPS)

THEMES OF DIPLOMA PROJECTS
Hydroficated baling press for recyclable materials (Gordiyenko Vitaliy)
Mixer for preparation of cutting fluid (Poltoliarna Tetiana)
Hydrodrive of mobile crane-manipulator (Samusenko Mykola)
Internal combustion engine fuel injector cleaning system (Santashov Oleksiy)
Automated hydraulic drive of sheet bending press (Botsman Maxim)
Development of an automated hydraulic deep draw module (Kostiuchenko Ivan)
Hydraulic drive with proportional control for the forklift (Cherevko Danilo)
Modernization of an Automation Control System for a Seed Packaging Line (Dgabura Yana)
System for the artificial rehabilitation heart  (Sytniuk Georg)
Mobile device for ultrasonic cavitational disinfection of liquids (Bagdasarian David)
Hydraulic Manipulator with Automated Trajectory Movement (Fedotov Yevgen)
Modernization of hydraulic system of pallet changer PAL-TRANSFER (KHarchenko llya)



Diploma Project: Golichenko Katerina
Pneumo-mechanical manipulator for checking the condition of medium diameter gas pipelines

D = 150mm, p=0,3..0,4 MPa,
V=12..14m/s, Spipe! Sman > 2
Cexuin 1

Cexknisg 2 Cexkma 3 Cexkms 4
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