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The program of the discipline
1. Description of the discipline, its purpose, subject of study and learning outcomes 
The purpose of the discipline.
The purpose of the discipline "Theoretical mechanics. Part 3. Dynamics" consists in obtaining students' theoretical knowledge and practical experience in: calculation of engineering structures and structures, drawing up mathematical models of physical objects, determining their kinematic and dynamic characteristics;  It is also necessary to teach students to work independently with scientific and methodological literature and use the knowledge gained in solving complex problems in the field of mechanical engineering.
The study of the discipline will allow you to form the following competencies
Professional competencies
FC1. Ability to analyze materials, structures and processes based on laws, theories and methods of mathematics, natural sciences and applied mechanics.
FC5. Ability to use analytical and numerical mathematical methods to solve problems of applied mechanics, in particular, to carry out calculations for strength, endurance, stability, durability, rigidity in the process of static and dynamic load in order to assess the reliability of parts and structures of machines.
The training should be completed with the following program results:
PH1) select and apply suitable mathematical methods for solving problems of applied mechanics;
PH5) Perform geometric modeling of parts, mechanisms and structures in the form of spatial models and projection images and draw up the result in the form of technical and working drawings;
PH6) to create and theoretically substantiate the designs of machines, mechanisms and their elements on the basis of methods of applied mechanics, general principles of design, the theory of interchangeability, standard methods for calculating machine parts;
Ability:
– use of basic provisions of theoretical mechanics in the process of design and operation of engineering products; 
– the use of professionally profiled knowledge and practical skills in the field of mechanics in the design, manufacture, operation and maintenance of technical systems.
Along with the lectures, it is planned to conduct practical classes covering all the main sections of the course, mastering the methodology for solving problems in statics, kinematics, dynamics and analytical mechanics.  Crucial is the independent work of students, which includes the study of lecture material on the recommended literature.
Knowledge, skills:
- analyze and classify systems of forces acting on solids and mechanical systems;
- to make differential equations of motion of solids and mechanical systems;
- perform calculations of dynamic parameters of mechanical systems;
 Experience in:
- definition of Newtonian, D'Alembert and Euler inertia forces;  
- determination of the kinetic energy of a mechanical system, in drawing up expressions of the work of forces acting on the bodies of the system;
- application of general dynamics theorems to study the motion of mechanical systems;
- application of variational principles of dynamics (the principle of possible movements and the principle of D'Alembert-Lagrange).   
                                                     
Subject of discipline
Subject of the discipline "Theoretical mechanics. Part 3. Dynamics" studies the general laws of classical mechanics related to the movement of mechanical systems, the most general laws of motion and interaction of bodies, the knowledge of quantitative and qualitative laws observed in nature; understanding the phenomena observed and predicting the laws of new phenomena.. 

2. Prerequisites and  post-requisites of the discipline (place in  the structural and logical scheme of  training in the relevant educational program)  
Discipline "Theoretical mechanics. Part 3. Dynamics" is interdisciplinary in nature.  According to the structural and logical scheme of the bachelor's degree program in the discipline "Theoretical Mechanics.  Part 3. Dynamics" is preceded by such disciplines as "Higher Mathematics", "General Physics", "Linear Algebra and Analytical Geometry", "Theoretical Mechanics. Part 1. Statics", "Theoretical mechanics. Part 2. Kinematics".
Discipline "Theoretical mechanics. Part 3. Dynamics" provides such disciplines as "Mechanics of materials and structures", "Theory of mechanisms and machines", "Theory of mechanisms and machines. Course work", "Machine parts and design basics", "Machine parts and design basics. Course project".

3. Contents of the course
Program learning outcomes, control measures and deadlines are announced to students at the first lecture.
 
Section 1.  Dynamics of the material point and mechanical system
Topic 1. Dynamics and its main tasks.
 Topic 2. The center of inertia of the system. Geometry of masses.
Topic 3. Calculation of moments of inertia of bodies of the simplest form.
Topic 4. Measures of mechanical motion.
Section 2. Basic (general) theorems of dynamics
 Topic 1. Theorem on the change in the kinetic energy of a material point. The work of force. Power
Topic 2. Theory of the potential force field. The law of conservation of mechanical energy. Theorem on the change of mechanical energy.
Topic 3. Theorem on the change in the amount of motion of a system in differential and integral forms.
 Topic 4. D'Alembert principle for a material point and a system of material points.
 Topic 5. Dynamics of the relative motion of the material point.
Section 3. Solid state dynamics
Topic 1. Differential equations of motion of a solid.
Topic 2. Rotation of a solid body around a fixed axis.
Topic 3. Elementary theory of impact
Section 4. Small vibrations of the mechanical system
Topic 1. Stability of the equilibrium position of the mechanical system
Topic 2. Small vibrations of the mechanical system.
Section 5. Elements of analytical mechanics
Topic 1. General principles of mechanics.
Topic 2. The principle of D'Alembert–Lagrange.
Topic 3. Generalized coordinates, speeds, acceleration. Generalized forces
Topic 4. Lagrange equation of the 2nd kind.

4. Learning Materials and Resources

Basic literature:

1. Pavlovsky M.A. Theoretical Mechanics: Textbook. – Kyiv: Technics, 2002. – 512 p.
2. Vekeryk V.I., Ilchyshyna D.I., and others. Theoretical Mechanics: Textbook. manual. - Ivano-Fran-kivsk: Torch, 2006. – 459 p.   
3.  Mishchuk, G. Y. Theoretical mechanics. Kinematics. Dynamics and analytical mechanics : textbook. posib. for stud. higher education. zakl., who taught. in the areas of training "Mechanical Engineering" and "Engineering Mechanics" / G.Y. Mishchuk, N.I. Stefan; Ministry of Education and Science, Youth and Sports of Ukraine, NTUU "KPI". - Kyiv : NTUU "KPI", 2012. - 196 p.
4. Theoretical Mechanics: Collection of Problems: Textbook. stud manual. higher education. zakl./ ed.  M. A. Pavlovsky. K.: Technics, 2007. – 400 c. 
5.  Zakrevsky, V.O. Problems of theoretical mechanics: textbook / V.O. Zakrevsky, G.G. Golembievsky ; Ministry of Education and Science of Ukraine, National Aviation University. - Kyiv : NAU, 2019. - 268 pages : figures.
6. Collection of tasks for calculation works on theoretical mechanics: textbook / V.I. Vekeryk [et al.] ; Ministry of Education and Science, Youth and Sports of Ukraine, Ivano-Frankivsk National Technical University of Oil and Gas, National Technical University of Ukraine "Kyiv Polytechnic Institute". - Ivano-Frankivsk : [Torch], 2013. - 294 p.
7. Podlesny, S.V. Theoretical mechanics, dynamics. Independent and individual work of students: a textbook for students of technical specialties / S.V. Podlesnyi, Y.O. Yerfort; Ministry of Education and Science of Ukraine, Donbas State Machine-Building Academy (DSMA). - Kramatorsk : DDMA, 2017. - 364 p. : ill., table.
8. Shtanko, P. K. Theoretical mechanics: textbook / P. K. Shtanko, V. G. Shevchenko, O. S. Omelchenko, L. F. Dziuba [and 2 others] ; edited by P. K. Shtanko ; Ministry of Education and Science of Ukraine, National University "Zaporizhia Polytechnic". - Zaporizhia : STATUS, 2021. - 463 pages: figures, tables.
9. Theoretical mechanics. Analytical mechanics. Theory of possible movements [Electronic resource] : guidelines for practical classes of students in the areas of training 6.050503 "Mechanical Engineering" and 6.050502 "Engineering Mechanics" of all forms of education / NTUU "KPI"; way of life. O. M. Alekseychuk, T. M. Mozharovska, V. M. Fedorov. – Electronic text data (1 file: 3.89 MB). – Kyiv : NTUU "KPI", 2014. – 31 p. – Name from the screen. https://ela.kpi.ua/handle/123456789/7713
10. Theoretical mechanics – 3 [Electronic resource] : methodological recommendations for the implementation of settlement and graphic work for students of the Mechanical Engineering Institute of Training Areas 6.050502 "Engineering Mechanics", 6.050503 "Mechanical Engineering" of all forms of education / NTUU "KPI"; way of life. T. M. Mozharovska, V. F. Kryshtal, O. M. Alekseychuk, O. A. Babaev. – Electronic text data (1 file: 1.92 MB). – Kyiv : NTUU "KPI", 2015. – 30 p. – Name from the screen. https://ela.kpi.ua/handle/123456789/17666

	Additional training materials and resources:

1. Test tasks in theoretical mechanics: dynamics : a textbook with control tasks for students of engineering specialties / S.V. Podlesny [et al.] ; Ministry of Education and Science of Ukraine, Donbas State Machine-Building Academy (DSMA). - Kramatorsk : DDMA, 2013. - 143 p. : ill., table.
1. Theoretical mechanics : dynamics : solving problems of increased complexity : [textbook for students of higher technical educational institutions] / Y.O. Yerfort [et al.] ; Ministry of Education and Science, Youth and Sports of Ukraine, Donbas State Machine-Building Academy. - Kramatorsk : DSMA, 2012. - 263 p. : ill.
1. Theoretical mechanics. Dynamics. Research of the movement of a mechanical system with two degrees of freedom [Electronic resource] : methodical instructions for the implementation of course work for students of the direction of training 6.051101 "Aviation and rocket science" of all forms of education / National Technical University of Ukraine "Kyiv Polytechnic Institute"; compiled by V. F. Kryshtal. - Kyiv : NTUU "KPI", 2013. - 32 p.
1. Theoretical mechanics. Dynamics. Research of the movement of a mechanical system with two degrees of freedom [Electronic resource] : methodical instructions for the implementation of course work for students of the direction of training 6.051101 "Aviation and rocket science" of all forms of education / National Technical University of Ukraine "Kyiv Polytechnic Institute"; compiled by V. F. Kryshtal. - Kyiv : NTUU "KPI", 2013. - 32 p. 
1. Dynamics : lecture notes / Prof. George Hallerhttps://ocw.mit.edu/courses/2-032-dynamics-fall-2004/pages/lecture-notes/
1. [bookmark: _Hlk109999091]Cline, Douglas. Variational principles in classical mechanics / Douglas Cline : 
University of Rochester. 19 August 2021
https://open.umn.edu/opentextbooks/textbooks/variational-principles-in-classical-mechanics
1. Awrejcewicz, Jan, and Zbigniew Koruba. Classical mechanics: applied mechanics and mechatronics. Vol. 30. Springer Science & Business Media, 2012.
DOI:10.1007/978-1-4614-3978-3

Educational content
5. Methods of mastering the discipline (educational component)
	Names of sections, topics
	Number of hours

	
	Just
	Lek.
	Pr.
	Lab.
	Indus.
	SRS

	Section 1.  Dynamics of the material point and mechanical system


	Topic 1. Dynamics and its main tasks. 
	3
	1
	1
	
	
	1

	Topic 2. The center of inertia of the system. Geometry of masses. 
	3
	1
	1
	
	
	1

	Topic 3. Calculation of moments of inertia of bodies of the simplest form. 
	5
	2
	2
	
	
	1

	Topic 4. Measures of mechanical motion. 
	5
	2
	2
	
	
	1

	Section 2. Basic (general) theorems of dynamics 

	Topic 1. Theorem on the change in the kinetic energy of a material point. The work of force. Power 
	5
	2
	2
	
	
	1

	Topic 2. Theory of the potential force field. The law of conservation of mechanical energy. Theorem on the change of mechanical energy. 
	5
	2
	2
	
	
	1

	Topic 3. Theorem on the change in the amount of motion of a system in differential and integral forms. 
	5
	2
	2
	
	
	1

	Topic 4. D'Alembert principle for a material point and a system of material points. 
	5
	2
	2
	
	
	1

	Topic 5. Dynamics of the relative motion of the material point. 
	6
	2
	2
	
	
	2

	MKR execution
	1
	
	1
	
	
	

	Section 3. Solid state dynamics 

	Topic 1. Differential equations of motion of a solid.
	4
	2
	1
	
	
	1

	Topic 2. Rotation of a solid body around a fixed axis. 
	4
	2
	1
	
	
	1

	Topic 3. Elementary theory of impact
	5
	2
	2
	
	
	1

	Section 4. Small vibrations of the mechanical system

	Topic 1. Stability of the equilibrium position 
Mechanical system
	5
	2
	2
	
	
	1

	Topic 2. Small vibrations of the mechanical system.
	5
	2
	2
	
	
	1

	Section 5. Elements of analytical mechanics

	Topic 1. General principles of mechanics. 
	5
	2
	2
	
	
	1

	Topic 2. The principle of D'Alembert–Lagrange. 
	5
	2
	2
	
	
	1

	Topic 3. Generalized coordinates, speeds, acceleration. Generalized forces 
	6
	2
	2
	
	
	2

	Topic 4. Lagrange equation of the 2nd kind. 
	8
	4
	2
	
	
	2

	MKR execution
	1
	
	1
	
	
	

	Execution of RGR
	10
	
	
	
	
	10

	Passed
	4
	 
	2
	
	
	2

	Total hours:
	105
	36
	36
	
	
	33



 Lectures
	№
s/n
	The title of the lecture topic and a list of main questions
(list of didactic means, references to literature and tasks on the SRS)

	1 

		Section 1.  Dynamics of the material point and mechanical system
Newton's laws.  Dynamics and its main tasks.
Differential equations of motion of a free material point for three ways of assigning motion. Two main tasks of dynamics. Ballistic task. Differential equations of a non-free material point. The Hermann-Euler principle. 
Lecture 1.  The subject of dynamics. Basic concepts. Newton's laws. Dynamic equations of point motion in vector, coordinate and natural form. Direct or first main problem of dynamics. Inverse or second main task. Determination of the trajectory of the point. 




	2
	The center of inertia (mass) of the material system. 
Geometry of masses. Moments of inertia of the material system. Huygens-Steiner theorem on moments of inertia. The moment of inertia of the body relative to an arbitrary axis. Ellipsoid of inertia. 
Lecture 2.  List of main issues. 
Axial, polar, planar moments of inertia. Radius of inertia. Finding moments of inertia relative to parallel and arbitrary axes. Calculation of the moments of inertia of the rod, cylinder, ball. 

	3
	Measures of mechanical motion. 
The amount of movement of the system and its calculation. Kinetic energy of a material point and system. Calculation of the kinetic energy of a solid. Koenig's theorem. 
Lecture 3.  The moment of the amount of movement of a material point and system. Calculation of the kinetic moment of the system relative to a fixed center, the center of inertia in complex motion. Calculation of the kinetic torque of a solid. The ratio between measures of mechanical motion. 

	4



 
	Section 2. Basic (general) theorems of dynamics.
Theorem on the change in the kinetic energy of a material point. A work of strength. Power. Calculation of the work of forces. The work of forces acting on a solid. Theorem on the change in the kinetic energy of a mechanical system. Method of solving problems. 
Lecture 4. Calculation of work in some individual cases of movement of a point and a solid. Application of the theorem on the change of kinetic energy to the study of the motion of a mechanical system. 

	5
	Theory of the potential force field. Power function. The law of conservation of mechanical energy. Theorem on the change of mechanical energy. 
Lecture 5. Determination of positional (conservative) forces through the power function and potential energy of the system. Equipotential surfaces. 

	6
	Theorem on the change in the amount of motion of the material point of the system in differential and integral form. The theorem on the motion of the center of mass. Theorem on the change in the moment of the amount of motion of a material point and system. Forms of recording the main theorems of dynamics in moving coordinate systems. Euler's theorem. 
Lecture 6. The concept and definition of the amount of movement. Differential and integral forms of the theorem on the change in the amount of motion of a point and a system of points. Consequences from the theorem on the motion of the center of mass of a solid. Application of the theorem on the change in the amount of motion in the mechanics of a continuous medium is Euler's theorem. 

	7






8
	D'Alembert's principle for material point and system. The forces of inertia. Calculation of the main vector and the main moment of the inertia forces of a solid. Dynamics of the relative motion of the material point. The principle of relativity of classical mechanics. 
Lecture 7.  D'Alembert's principle for material point and system. Inertia forces. Calculation of the main vector and the main moment of inertia forces of a solid. 
The equation of the D'Alembert principle for a system of material points in vector and coordinate forms. Determination of inertia forces. 
Lecture 8. Dynamics of relative motion of a material point. Equations of the dynamics of the relative motion of a material point. The principle of relativity of classical mechanics. 


	9
	Section 3. Solid state dynamics 
 Differential equations of motion of a solid: post-fuel, rotational around a fixed axis; flat-parallel. Small oscillations of mathematical and physical pendulums. 
Lecture 9. Two main tasks of solid state dynamics. Conditions for the implementation of a flat motion in general. Condition of stability of rotation of a solid. Differential equations of motion. Application for problem solving. 

	10
	Lecture10
Rotation of a solid body around a fixed axis. Additional dynamic reactions. 
The equation of rotational motion of a solid around a fixed point. 

	11
	Lecture 11.  Elementary theory of impact. Blow. Basic definitions. Newton's hypothesis. Direct central impact of two balls. Ostrogradsky-Carnot theorem. Physical 
pendulum under the influence of impact. Center of impact

	12
	Section 4. Small vibrations of the mechanical system
Lecture 12.  Theorems of Lapunov and Lagrange-Dirichlet. Potential energy as a quadratic form of coordinates. Sylvester criterion.

	13
	Lecture 13.  Kinetic energy and Rayleigh's function as quadratic forms.  A system of differential equations of motion. Rayleigh's theorem.  

	14
	Section 5. Fundamentals of analytical mechanics 
 General principles of mechanics. Classification of elms. Valid movements are also possible. Perfect elm. The number of powers of freedom of the system. The principle of possible movements and its application in the tasks of statics. 
Lecture 14.  Definition of elms: geometric, kinematic, non-holonomic, holding, non-retaining. Geometric interpretation of possible displacements. Analytical limitations on the part of geometric and non-holonomic elms on the possible movements of points in the system. Analytical condition for ideal elms. Method of applying the principle of possible movements to determine the reaction of elms. 

	15
	The D'Alembert-Lagrange principle (general dynamics equation). Methods of applying the general equation of dynamics for solving problems. 
Lecture 15.  Vector and scalar forms of the general equation of dynamics. Obtaining the main theorems of dynamics based on 
general equation of dynamics.  Methods of compiling a general equation of dynamics in solving problems in order to determine accelerations. 

	16
	Generalized coordinates, speeds. Generalized forces and methods of their calculation. Equilibrium conditions of the mechanical system in generalized coordinates. 
Lectures 16.  Definition of generalized coordinates, their geometric and physical content. Kinematic relationships between the velocities of points of the system and generalized velocities. Three ways to determine generalized forces. The physical content of the dissipative function. Practical application of the equilibrium condition of a mechanical system in generalized coordinates for solving problems. 

	17








18
	Lagrange equation of the second kind. Methods of applying Lagrange equations of the second kind to solving dynamic problems. The kinetic and potential energies of the system and the dissipative function in generalized velocities and coordinates. Generalized energy integral. 
Lectures 17–18.  Derivation of the equation of motion of holonomic mechanical systems compiled in independent generalized coordinates (Lagrange equation of the second kind). Equations of motion of a mechanical system, taking into account the Lagrange function. The sequence of actions when applying Lagrange equations of the second kind to solving dynamics problems. Representation of the kinetic energy of the system in the form of a quadratic form of generalized velocities, potential energy – in the form of a quadratic form of generalized coordinates, a scattering function  (Relay dissipative function) – in the form of a homogeneous quadratic function of  generalized velocities with coefficients depending on the generalized coordinates. 



Recommendations for mastering training sessions 
Practical classes
  In a practical lesson, students learn to solve problems under the guidance of a teacher, perform tests.

	№
s/n
	The name of the topic of the lesson and the list of main questions
(list of didactic support, references to literature and tasks on the SRS)

	1
	Inservice lesson 1. Theorem on the motion of the center of mass of a mechanical system. Theorem on the motion of the center of mass of a mechanical system. Laws of preservation. Literature: [4], pp.211-219, [5], pp.269-274. Tasks on the SRS: [4], pp.211-219, [5], pp.269-274

	2
	Inservice Lesson 2. Theorem on the change in the amount of motion of a mechanical system. Theorem on the change in the amount of motion of a point and a mechanical system. Impulse theorem. Laws of preservation. Literature: [4], pp.203-210, [5], pp.274-277.Tasks on the SRS: [4], pp.203-210, [5], pp.274-277.

	3
	Inservice Lesson 3. Theorem on the change in the moment of the amount of motion of a point. The moment of the amount of movement of the material point. Laws of preservation.  Tasks on the SRS: 
Literature: [4] pp.236-252, [5], pp.277- 292.

	4
	Inservice Lesson 4. Geometry of masses. Determination of moments of inertia of a solid. 
Tasks on SRS: Literature: [5], pp.262- 268.

	5
	Inservice lesson 5. Theorem on the change in the kinetic energy of a material point.  
Theorem on the change in the kinetic energy of a material point. The work of forces. Tasks for 
SRS: Literature: [4] pp.220-236, [5] pp.221-226.

	6
	Inservice Lesson 6. Theorem on the change in the kinetic energy of a mechanical system. Theorem on the change in the kinetic energy of a material point. The work of forces. Kinetic energy of a solid and mechanical system. Theorem on the change in the kinetic energy of a mechanical system.  Tasks on SRS: Literature: [4] pp.220-236, [5] pp.292-305.

	7
	Inservice Lesson 7. Dynamics of translational motion of the body of variable mass.
Meshchersky's equation. Tsiolkovsky's problem. Tasks on the SRS: 
Literature: [1], pp.324-329. [5], pp.333-340. 

	8
	Inservice Lesson 8. Dynamics of rotational motion of a solid. Dynamic equation of rotational motion of the body. Additional dynamic reactions when the body rotates around a fixed axis. Tasks on the SRS: Literature: [4], pp.278-295, [5], pp.319-323.

	9

	Inservice Lesson 9. Solid state dynamics. Dynamics of flat-parallel motion 
solid body. Compilation and solution of differential equations of motion. Task 
on SRS: Literature: [4], pp.295-305, [5], pp.306-310.

	10
	Inservice Lesson 10. Kick. Straight and oblique central blows of balls: elastic and 
Plastic. The center of impact, the effect of the impact on the axis of rotation. Tasks on the SRS: 
 Literature: [4], pp.306-312, [5], pp.327-333.

	11
	Inservice Lesson 11. Small vibrations of the mechanical system. Tasks on the SRS: 
Literature: [4], pp.367-380, [5], pp.403-422. 

	12
	Inservice Lesson 12.  Small vibrations of the mechanical system.  Tasks on the SRS:
Literature: [4], pp.367-380, [5], pp.403-422.  

	13
	Inservice Lesson 13. D'Alembert principle for the point system. Tasks on the SRS: 
 Literature: [4] pp.259-265, [5] pp.313-318. 

	14
	Inservice Lesson 14.  The principle of possible movements.  General equation of statics. Equilibrium conditions of a solid and a mechanical system.   
Tasks on SRS: Literature: [4], pp.313-327. [5] pp.341-359.  

	15
	Inservice Lesson 15.  The D'Alembert-Lagrange principle.  General equation of dynamics. Tasks on SRS: Literature: [4], pp.327-340. Literature: [5] pp.360-354.   

	16.
17.
	Practical lesson 16-17. The Lagrange equation of the second kind. Synthesis of equations of motion of the system
bodies with one degree of fluency using Lagrange equations of the second kind.
Tasks on the SRS: Literature: [4], pp.341-366, [5], pp.354-368.  FDM.

	18.
	Inservice Lesson 18. Passed.



6. Independent work of the student


	No s/n
	Types of independent work
	Number of hours

	1
	Preparation for lectures
	7

	2
	Preparation for practical classes
	7

	3
	MKR execution
	2

	4
	Execution of RGR
	10

	5
	Preparation for the test
	7

	Together
	33



The independent work of students includes, in addition to preparing for lectures, practical classes and exams, also the implementation of settlement and graphic work (RGR) in the form of complex work, which aims to consolidate the material covered and covers the most important sections of the discipline. It is performed using the time allotted for independent work of the student, namely 10 hours. 
RGR is one problem in the dynamics of a mechanical system, which must be investigated by various methods. It covers the following topics:
	Topic1.General theorems of dynamics.
	Problem 1. For a mechanical system with one degree of freedom ([4], pp.131-136) using the theorem on the change in the kinetic energy of a material system to calculate the unknown acceleration of the body.
            Literature [4], pp.131-136.
            Topic 2. Principles of mechanics.
            Problem 2.   For a mechanical system with one degree of fluency, using the general equation of dynamics, calculate the unknown acceleration of the body.             
	Literature [4], pp.221-231.
            Topic 3. Lagrange equation of the second kind.
             Problem 3.   For a mechanical system with one degree of fluency, using the Lagrange equation of the second kind, calculate the unknown acceleration of the body. 
              Literature [4], pp.267-271.


	Politics and control
7. Policy of the discipline (educational component)

Rules for attending classes
Attendance of lectures and practical classes, as  well as absence from them, is  not evaluated, but is recorded on campus and is mandatory. The student is evaluated at the lecture in case of accurate and correct answers to the questions posed.  Students need  to attend all classes, as they teach theoretical and  practical material and develop  the skills necessary to complete a semester-long individual assignment.
The grading system is  focused on receiving points for the timeliness and correctness of  students' performance of RGR, MKR and work in practical classes. At the end of the semester, according to the starting rating, the student is allowed to the test, which is also evaluated. 

Violation of deadlines for completing tasks and incentive points
An individual task (RGR), which is  submitted for  verification in violation of the deadline  and after the deadline for  issuing the current certification (or credit) without good reason, is  credited, but not evaluated, that is, the student loses points for it.  
Missed control measures
Control measures that have been missed  without good reason should be carried out during the consultations. 

Academic integrity
The policy and principles of academic integrity are defined in Section 3 of the Code of Honor of the National Technical University of Ukraine "Igor Sikorsky  Kyiv Polytechnic Institute". Read more: https://kpi.ua/code.

Norms of ethical behavior
The norms of ethical behavior of students and employees are defined in Chapter 2 of the  Code of Honor of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute".  Read more: https://kpi.ua/code.




8. Types of control and rating system for evaluating learning outcomes (RSO):

  Types of control and points for each control element:

	№
	Control measure 
	%
	Weight score
	Quantity
	Just

	1 
	Execution of RGR
	30
	10
	3
	30

	2 
	Answers in practical classes 
	20
	5
	4
	20

	3 
	Modular test work 
	50
	25
	2
	50

	Together 
	100



1. Current control: express survey, survey on the topic of the lesson, ICR, evaluation of tasks with RGR 
2. Calendar control: held twice a semester as a monitoring of the current state of fulfillment of the requirements of the syllabus.
3. Semester control: credit
4. Conditions of admission to semester control: semester rating of more than 60 points.
Calendar boundary control
There are two certifications in the semester. Interim certification is a calendar boundary control. The purpose of the certification is to improve the  quality of students' education and monitor the  implementation of the schedule of the educational process.

	Criterion
	First certification
	Second certification

	Term of certification
	8th week
	14th week

	
Inmovand obtaining certification
	Current rating
	≥ 10 points
	≥ 30 points

	
	Practical classes
	+
	+

	
	Practical classes
	+
	+

	
	MKR and RGR
	
	+


  The purpose of the modular test is to test the knowledge and skills of the student. It is held in practical classes in writing. The duration of the MKR is two academic hours. The modular test is divided into two parts according to the sections:  
1) Section 2. Basic theorems of dynamics. 
2) Section 5. Elements of analytical mechanics.
 To perform the MKR, 2 hours of practical classes are allocated.
	No s/n
	Modular test work
	%
	Mark

	1 
	The answer is correct  
	91... 100
	45.1-50

	2 
	(at least 90% of the required information) 
	76... 90
	37.6-45

	3 
	Minor errors in the answer 
	50... 75
	25-37.5

	4
	(at least 75% of required information) 
	0... 49
	0

	Maximum points
	50


Semester control: credit
	A prerequisite for admission to the test
	Criterion

	1
2
3
	Starting rating
Execution of RGR
Completed MKR
	RD ≥ 60
Enrolled as a teacher
Enrolled as a teacher






Conditions of admission to semester control:
1. Starting rating of at least 60 points;
2. Execution of RGR and ICR;
Table of correspondence of rating points to assessments on a university scale:

	Rating points, 
RD
	University grade
Scale

	95 ≤ RD ≤ 100
	Perfectly

	85 ≤ RD ≤ 94
	Very good

	75 ≤ RD ≤ 84
	Well

	65 ≤ RD ≤ 74
	Satisfactory

	60 ≤ RD ≤ 64
	Enough

	RD< 60
	Disappointing

	Failure to comply with the terms 
admission to semester control
	Not allowed


Procedure for appealing the results of control measures
Information on the procedure for appealing the results: students have the right to challenge the results of control measures, but be sure to reason, explaining  which  criterion they do not agree with in accordance with the assessment letter or comments.
Read more   https://document.kpi.ua/2022_HOH-228

9.  Additional information on the discipline (educational component)
The assimilation of theoretical mechanics is complicated by the fact that in this discipline mathematical modeling of the studied phenomena  of nature is of great importance. So, when solving engineering problems, students come across difficulties associated with the practical application of theoretical provisions.  Therefore, the teacher faces the problem of forming a research approach to the tasks set by students.
At the lectures, in addition to teaching the main theoretical material, examples of solving typical problems are given.
   

Work program of the discipline (syllabus):
Compiled by: Associate Professor, Candidate of Technical Sciences, Alekseychuk Olga Nikolaevna;
Approved by: Department of Dynamics and Strength of Machines and Resistance of Materials (Protocol No10 of 01.06.22)
Agreed: Methodical Commission of NN MMI (protocol No 11 dated 29.08.2022)
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