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	THEORY OF MECHANISMS AND MACHINES
Work program of the discipline (Syllabus)
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Candidate of Technical Sciences, Associate Professor Kiriyenko Elena Anatolyevna, l. kiriencko@gmail. com
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Ph.D., Art. teacher, Protsenko Pavlo Yuriiovych, pavel07@i.ua

	Course placement
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1. The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The program of the discipline "Theory of Mechanisms and Machines" (TMM) is compiled in accordance with the educational and professional training program for bachelors in the field of knowledge 13 "Mechanical Engineering" in the specialty 131 "Applied Mechanics".  
The purpose of studying the discipline is to acquaint students with the methods of researching existing mechanisms (analysis of mechanisms) and designing schemes of mechanisms according to their specified properties. 
As a theoretical basis of special courses on the design and research of machines and mechanisms of various industries, TMM considers primarily those issues that are common in the study and design of mechanisms, regardless of which machine this mechanism is used in, reveals the general foundations of the structure, kinematics and dynamics of mechanisms and machines.
The subject of study of the discipline is the assimilation of the principle of operation of the mechanisms used in the national economy in order to ensure the reliability and operability of the relevant technological equipment of the enterprise. These issues in this course are considered comprehensively, taking into account modern requirements for knowledge of the technical, technological and economic aspects of the engineering industry.


Program learning outcomes: According to the requirements of the educational and professional program, students after mastering the discipline have the formation of competencies (according to the list of educational and professional program of specialty 131 – Applied Mechanics) for a student of the first (bachelor's) level of higher education of the degree "bachelor":
· General:
ZK1. Ability to abstract thinking, analysis and synthesis.
  Special 
FC1. Ability to analyze materials, structures and processes based on laws, theories and methods of mathematics, natural sciences and applied mechanics. 
FC2. Ability to assess the performance parameters of materials, structures and machines in operational conditions and find suitable solutions to ensure a given level of reliability of structures and processes, including in the presence of some uncertainty.
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:
PH6. 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.
PH10. Know the designs, methods of selection and calculation, the basics of maintenance and operation of drives for machine and robotic equipment.

2. Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
The discipline of the TMM module is related to the following disciplines: "Higher Mathematics", "Linear Algebra and Analytical Geometry", "Theoretical Mechanics". In turn, the educational component of TMM provides theoretical and practical training for the study of disciplines "Theory of mechanisms and machines. Course work", "Machine parts and design basics", "Machine parts and design basics. Course project", "Diploma design", as well as a number of disciplines of the cycle of professional training in accordance with educational programs.

3. Contents of the course
	Form of study
	Just
	Distribution of study time and types of classes
	Semester. Certification

	
	Loans
	Hours
	Lecture
	Pract.
	Labor.
	SRS
	

	Day
	3.5
	105
	36
	18
	18
	33
	100 points Standings



Topic 1.1. Basic concepts of TMM
Entry. The content of the discipline TMM and its importance for engineering education. Connection of TMM with other fields of knowledge. History of the development of the science of mechanisms and machines. Machine. Mechanism. Device. Apparatus. Tools. Mechanical device. Link of the mechanism. Incoming and outgoing links. Initial, leading and leading links. Kinematic pair. Classification of kinematic pairs by the number of powers of freedom and the number of bonds Algorithm for determining the class of a kinematic pair. Lower and higher kinematic pairs. Kinematic chains. Kinematic scheme of the mechanism. Large-scale coefficient of TMM. Block diagram of the mechanism. Algorithm for constructing a block diagram of the mechanism.
Topic 1.2. The main types of mechanisms
Self-study – 1 hour.
Flat and spatial mechanisms with lower pairs. Cam, gear, friction mechanisms. Mechanisms with flexible connections. Ordinary, stepped, planetary, wave transmissions. Hydraulic and pneumatic mechanisms.
Topic 1.3. Structural analysis of mechanisms
The number of powers of freedom of the spatial mechanism. Somov-Malyshev formula. The number of powers of freedom of the flat mechanism. Chebyshev's formula. Connections mechanism. Redundant (passive) connections. Elimination of redundant bonds by changing the class of kinematic pairs. Local mobility (extra degrees of freedom). Replacement of higher kinematic pairs with lower ones. Algorithm for replacing a higher kinematic pair with lower ones. Formation of mechanisms by layering structural groups (Assura groups). The mechanism of the 1st class. A structural group or Assura group. Classification of mechanisms. Parallel structure mechanisms
Topic 1.4. Kinematic analysis of mechanisms
Problems of kinematic analysis of mechanisms. Analogs of velocities and accelerations. Sequence of kinematic analysis of mechanisms. Plans of the mechanism. Construction of plans for the provisions of the mechanism by the method of "serifs". Kinematic analysis by the method of velocity and acceleration plans. Properties of speed plans. The method of constructing speed plans of the mechanisms of the 2nd class. Determination of angular velocities according to velocity plans. Properties of the acceleration plan. The method of building a plan for accelerating the mechanism of the 2nd class. Determination of angular accelerations according to acceleration plans. Analytical methods of kinematic analysis of mechanisms.
Topic 1.5.  Kinetostatic analysis of mechanisms
Problems of kinetostatic analysis of mechanisms. Forces acting on the links of the mechanism. The principle of kinetostatics. Taking into account the inertia forces of the links of the mechanism. Flat-parallel movement of the link. Translational movement of the link. Rotational motion relative to the central axis. Rotational motion relative to an arbitrary axis. Conditions of static certainty of the kinematic chain. 
Kinematic chain with lower pairs. Kinematic chain with higher pairs. Spatial kinematic chain. Power calculation of structural groups of the 2nd class of the 2nd order. Power calculation of the initial link in the working machine. Power calculation of the initial link in the engine. Theorem of M.E. Zhukovsky.
Topic 1.6. Friction in mechanisms
Independent study – 3 hours.
Types of friction. Basic laws of friction of sliding of non-lubricated bodies. Friction of rest. Friction movement. Modern provisions on dry friction forces. Friction in the translational kinematic pair. Driving conditions of the slider. The geometric shape of the image of the interaction of forces. Friction when driving a wedge-shaped slider.
Friction in a screw kinematic pair. Friction in a rotating kinematic pair (friction of the spike on the bearing and heels on the thrust bearing). Sliding friction of lubricated bodies. Rolling friction. Friction in gears with flexible links. 
Topic 1.7. Dynamic analysis of mechanisms
Tasks of dynamic analysis of mechanisms. Modes of movement of the car. The equation of motion of the mechanism in the form of kinetic energy. Mechanical efficiency (efficiency). The efficiency of the machine in serial, parallel and combined connection of mechanisms. The method of reducing masses and forces. Reduced mass (reduced moment of inertia). Reduced force (consolidated moment of force). Equation of motion of the mechanism. Equations of motion in integral form. Equations of motion in differential form. Functions of the consolidated moments of forces. Solving equations of motion. Graphical method for determining the amount of work (method of graphical integration). The coefficient of uneven movement. Regulation of periodic speed fluctuations (PKSh). Mechanics of the flywheel. Flywheel motion equation. Determination of the moment of inertia of the flywheel by the Grunauer method.
Topic 1.8. Balancing and vibration protection of machines
Causes and tasks of balancing and vibration protection of machines. The condition of equilibrium of the rotating link. Static and dynamic balancing of rotating masses. Balancing the mechanisms on the foundation. Static balancing of mechanisms. Means of vibration protection. Dynamic vibration damping. Vibro-isolation.
Topic 1.9. Synthesis of gears  
Methods of manufacturing gears. Original product path. Calculation of the geometric parameters of machine gearing. Evolent engagement. Kinematics of evolvent engagement. Properties of evolvent gearing. Qualitative indicators of gearing (coefficients of overlap, relative slip, specific pressure). Analytical method for determining the transfer ratio.  Graphical method for determining the transfer ratio (Smirnov-Kutzbach method). Differential and planetary transmissions, their structure and kinematics. Determination of the transfer ratio analytically and graphically.
Topic 1.10. Synthesis of cam mechanisms
Tasks of synthesis of cam mechanisms. Types of cam mechanisms, areas of their application. Phase angles of rotation and angles of the cam profile. Analysis of the basic laws of movement of the initial link. The angle of pressure on the driven link of the cam mechanism and the angle of transmission of movement. Selection of the permissible pressure angle. Determination of the basic dimensions of the cam mechanism according to the conditions of limiting the angle of pressure and bulge of the cam according to a given law of movement of the output link. Method of rotation of movement. Profiling of the cam by the method of rotation of movement.
4. Learning Materials and Resources
Basic literature
1. Kinitsky Y.T. Theory of mechanisms and machines /. -Textbook. K.: "Naukova Dumka", 2002. – 660 p.
2. Kinitsky Y.T. Workshop on the theory of mechanisms and machines / Lviv. :"Playbill", 2002. – 452 p..
3. Theory of mechanisms and machines. A course of lectures for students of the specialty "Dynamics and strength of machines"/ Author: Ph.D., assoc. prof. O.P. Zakhovaiko. – K.: NTUU "KPI", 2010. – 243 p.
4. Theory of Mechanisms and Machines [Text]: textbook. posib. / O.A. Kiriyenko. – K.: NTUU "KPI", 2013. – 232 p.
5. Nikolaychuk V.M., Strelets V.M. Theory of mechanisms and machines and machine parts. Tutorial. – Exactly. NUWGP, 2012. – 277 p.

Additional literature
6. Methodical instructions for laboratory work with TMM "Use of resonant method for determining the parameters of mechanisms"/ Ucl. Panov S.L., Lukavenko V.P. Kyiv, 2000.
7. Theory of mechanisms and machines. Methodical instructions for the implementation of control and homework / O.A.Kirienko, L.G.Ovsienko. Kyiv. NTUU "KPI". 2007. - 68 p.
8. Theory of mechanisms and machines. Analysis of the movement of links of flat cam mechanisms and profiling of cams. Methodical instructions for laboratory work / O.A.Kiriyenko, L.G.Ovsienko. Kyiv.NTUU "KPI".2008. - 20 p.
9. Theory of mechanisms and machines. Construction of a kinematic scheme of a flat mechanism and its structural analysis. Methodical instructions for laboratory work / O.A.Kiriyenko, L.G.Ovsienko. – K.: NTUU "KPI". 2010. – 32 p.
10. Methodical instructions for performing TMM laboratory works for students of technical areas of training. Section: Balancing and vibration protection of machines. Vulture of the Methodical Council of NTUU "KPI" dated 26.04.2012, pr No 8 Lukavenko V.P., Kiriyenko O.A., Ovsienko L.G. Electronic training. edition.
11. Methodical instructions for performing laboratory works on TMM using computer technologies; stamp of the methodical Council of MMI protocol No 9 09.04.2015. Lukavenko V.P., Kiriyenko O.A.
12. Distance course "Theory of mechanisms and machines" Methodical instructions for the implementation of laboratory work using computer technology; Section: Friction in the mechanisms of the stamp of NTUU "KPI"; Council Minutes No. 9 ; date of receipt of the stamp 21.05.2015. Lukavenko V.P., Kiriyenko O.A.
Rcomments and clarifications:
• 	All the main literary sources are in the KPI library and in the methodical office of the department;
•No source, like all the listed literary sources together, is sufficient to master the discipline without performing a set of laboratory work and independently solving typical problems of designing transport and warehouse logistics systems.

Educational content
5. Methods of mastering the discipline (educational component)
LECTURES
	
	The title of the topic of lectures and a list of basic questions (list of didactic tools, links to literature and tasks on the SRS)

	1. 
	Lecture 1. Introduction. The role of mechanical engineering in the implementation of scientific and  technological progress. The content of the discipline of TMM and its importance for engineering education. Connection of TMM with other branches of knowledge. History of the development of the science of mechanisms and machines. The role of domestic scientists in the creation of scientific schools. Machine. Mechanism. Device. Apparatus. Tools. Mechanical device.
Structural analysis of mechanisms. The structure of mechanisms. Basic definitions. Link of the mechanism. Kinematic pair (KP). Lower and higher CP. Kinematic chain. Classification of KP by the number of powers of freedom and the number of connections. Algorithm for determining the class KP. Examples of application.
Tasks on SRS. Determine the class KP according to the above scheme. Assemble a kinematic chain according to a given number and class of kinematic pairs.
[1 (Preface, Section 2, Art. 20-29)] .

	2. 
	Lecture 2. Flat and spatial mechanisms. Lever, cam, gear, friction mechanisms. Mechanisms with flexible connections, variators. Mechanisms with intermittent movement of the output link. Input and outgoing, initial, leading and driven links. Kinematic scheme of the mechanism. Large-scale coefficient TMM.  The number of powers of freedom of the spatial and flat mechanism. Somov-Malyshev and Chebyshev formulas. Algorithm and examples of replacing higher kinematic pairs with lower ones. 
Tasks on SRS. Determine the mobility of a given kinematic chain. Replace higher KP with chains with lower KP. Perform an analysis of a given kinematic scheme of the mechanism.  [1 (Section 2 of Art. 30-41)].

	3. 
	Lecture 3. Redundant (passive) connections and the expediency of their use in mechanisms.  Local mobility (extra degrees of freedom). Causes that determine the presence of excess connections in the mechanism and their consequences. Elimination of redundant bonds by changing the class of kinematic pairs. Synthesis of the scheme of the mechanism of the optimal structure. Synthesis of mechanisms by layering structural groups (Assur groups). The mechanism of the 1st class. Assura Structural Group. Classification of Assura groups and mechanisms. Method for determining the class of mechanism  by isolating the Assura groups.
Tasks on SRS. Perform an analysis of a given mechanism for its mobility, the presence of excess connections and local mobility. Determine the class of the mechanism by the method of Artobolevsky.
[1 (Section 2, Art. 40-55)]

	4. 
	Lecture 4. Kinematic analysis of articulated and lever mechanisms by graphoanalytic method (plan method). Construction of plans for velocities and accelerations of structural groups A s sura ii class. An example of graphoanalytic study of the mechanism of class II. Determination of angular velocities and accelerations.
[1 (Section 2, art. 56-82)]

	5. 
	Lecture 5. Kinematic analysis of hinge-lever mechanisms containing translational KP Zhukovsky's rule for determining the directions of acceleration of Coriolis. Construction of plans for velocities and accelerations of structural groups Acsura ii class and mechanisms in the presence of translational KP class 5. Examples of graphoanalytic study of class II mechanisms. 
Tasks on SRS. To determine the linear and angular velocities of a given rocker and backstage mechanism by graphoanalytic method.
[1 (Section 2, art. 83-88)]

	6. 
	Lecture 6.  Analogs of velocities and accelerations. Kinematic analysis of mechanisms by the method of closed vector contours (V.A. Zinoviev method) and the method of coordinate transformation (Moroshkin method). 
Tasks on SRS. Perform an analysis of a given mechanism and obtain analytical expressions of its kinematic characteristics.
[1 (Section 2 art. 89-117)]

	7. 
	Lecture 7.  Power analysis (kinetostatic study) of flat mechanisms.
Problems of kinetostatic analysis of mechanisms. Conditions of static certainty of the kinematic chain. Power calculation of structural groups of the 2nd class. Power calculation of the initial link. The sequence of power calculation of mechanisms on the example of a specific kinematic scheme of the mechanism.
Tasks on SRS. Perform a power calculation of a given group of Assur and the mechanism of the 2nd class.
[1 (Section 3, art. 139-178)]

	8. 
	Lecture 8. The method of reducing masses and forces. Reduced mass (reduced moment of inertia). Reduced force (reduced moment of force). Equations of motion of the mechanism in the form of kinetic energy. Equations of motion in integral and differential form. Solving equations of motion. Determination of the moment of inertia of the flywheel by the Grunauer method. Block diagram of the algorithm for implementing the method on a PC. 
Tasks on SRS. Determine the reduced moment of inertia of a given mechanism reduced to the initial link.
[1 (Section 5 art. 195-233)] .

	9. 
	Lecture 9. Balancing and vibration protection of machines. Causes and problems of balancing and  vibration protection of machines. The condition of equilibrium of the rotating link. Static and dynamic balancing of rotating masses. Algorithm for determining imbalances using a PC.
Tasks on the SRS. Work out the topic: Balancing the mechanisms on the foundation. Static and dynamic balancing of mechanisms on the foundation. Means of vibration protection. 
[1 (Section 14 art. 568-606)]

	10. 
	Lecture 10. Types of friction. Modern provisions on dry friction forces.  Basic laws of friction of sliding of unmasked bodies. Friction of rest. Friction of movement. Angle and cone of friction. Friction in translational kinematic pair. Conditions of movement of the slider. Geometric shape of the image of the interaction of forces. Friction when moving a wedge-shaped slider.  [1] – p. 1.  234- 250

	11. 
	Lecture 11.  Mechanical efficiency (efficiency). Efficiency of the machine with serial, parallel and compound connection of mechanisms. [1] – p. 1.  190-195

	12. 
	Lecture 12. General information. Types of gears. Geometric parameters of gears. Problems of synthesis of gears  . Basic gearing theorem. Properties and equations of the evol ofthe circle. [1] – pp. 369-386

	13. 
	Lecture 13.  Methods for the manufacture of gears. Original product contour. Calculation of the geometric parameters of machine gearing. Evolution gearing. Kinematics of evolvent gearing. Properties of evolvent gearing.  [1] – pp.386-394.

	14. 
	Lecture 14.  Qualitative indicators of gearing (coefficients of overlap, relative slip, specific pressure). Calculation of the geometry of the evolvent gearing on the PC. Selection of displacement coefficients. Blocking contours. Cylindrical helical wheels and features of their calculation. The main provisions of the engagement of Novikov.  [1] – pp.382-422.

	15. 
	Lecture 15. Spatial gears.  Conical gears. Helical gear. Worm gear. Types of hyperboloid transmissions.  Multi-link gears with fixed axles. Ordinary and stepped gears. Analytical method for determining the transfer ratio.   Graphical method for determining the transfer ratio (Smirnov-Kutzbach method).  [1] - pp. 430-447.

	16. 
	Lecture 16.  Gears with moving axles of the wheels. Differential and planetary gears, their structure and kinematics. Determination of the transfer ratio analytically and graphically. Geometric synthesis of planetary gears. Algorithm for determining the numbers of teeth of a planetary transmission on a PC . Wave gears. Mechanisms of intermittent movement of the output link.  [1] – pp. 449-478

	17. 
	Lecture 17. Tasks of synthesis of cam mechanisms. Types of cam  mechanisms, areas of their application. Phase angles of rotation and angles of the cam profile. Analysis of the basic laws of movement of the output link. Hard and soft blows. The angle of pressure on the driven link of the cam mechanism and the angle of motion.  [1] – p. 1. 282-318.

	18. 
	Lecture 18. Selection of the permissible angle of pressure. Extraction of the main dimensions of the cam mechanism from the conditions of limiting the angle of pressure and bulge of the cam according to a given law of motion of the output link. The method of inverse movement. Profiling the cam is the todom of the rotation of movement.  [1] – pp.318-357.



LABORATORY WORKS
The purpose of the laboratory workshop on TMM is to acquaint students with experimental methods of researching mechanisms and processing the results of the experiment.

	
	The name of the topic of laboratory classes and a list of basic questions (list of didactic tools, links to literature)
	Number of hours

	1. 
	Topics 1.1, 1.2, 1.3. Basic concepts of TMM, structural analysis of mechanisms
 LABORATORY WORK 1. Construction of a scheme of a hinged-lever mechanism and its structural analysis (on models).
	2

	2. 
	Topics 1.4, 1.5. Kinematic and kinetostatic analysis of mechanisms.
LABORATORY WORK 2. Determination of kinematic and kinetostatic parameters of the sinus mechanism.
	2

	3. 
	Topic 1.6. Friction in mechanisms.
LABORATORY WORK 3. Determination of sliding friction coefficients on the horizontal plane using the device TMM-32;
	3

	4. 
	Topic 1.7. Dynamic analysis of mechanisms
LABORATORY WORK 4. Determination of the consolidated moment of inertia of the hinge-lever mechanism by the resonant method.
	3

	5. 
	Topic 1.8. Balancing and vibration protection of machines
LABORATORY WORK 5. Dynamic balancing of the rotor with a known arrangement of unbalanced masses on the TMM-35 laboratory device with the implementation of the analytical method on a PC.
	3

	6. 
	LABORATORY WORK 6. Dynamic balancing of the rotor with unknown location of unbalanced masses on the laboratory device TMM-1A.
	3

	7. 
	Test lesson on laboratory work.
	2




PRACTICAL CLASSES
	
	The name of the topic of practical classes and a list of basic questions (list of didactic tools, links to literature)
	Number of hours

	1. 
	Practic lesson 1.  Brief information on the history of mechanics. The main types  of mechanisms. Acquaintance and analysis of the mobility of the links of  mechanisms.
	2

	2. 
	Inservice Lesson 2.  Calculation of degrees of freedom (mobility) of flat and spatial hinged-lever mechanisms.
	2

	3. 
	Inservice Lesson 3.  Structural analysis of the hinged-lever mechanism. Construction of the structural scheme of the mechanism. The breakdown of the mechanism into Assura groups. Drawing up a formula for the structure and determination of the class of the mechanism. 
	2

	4. 
	Inservice Lesson 4.  Kinematic analysis of the hinge-lever mechanism. The method of "serifs". Building plans for the provisions of the mechanism
	2

	5. 
	Inservice lesson 5.  Determination of linear and angular velocities of links and points of links of the mechanism.  Kinematic analysis of the hinged-lever mechanism by graphoanalytic method (velocity plans). Building 12 speed plans.
	2

	6. 
	Inservice Lesson 6.  Determination of linear and angular accelerations of links and points of links of the mechanism.  Kinematic analysis of the hinged-lever mechanism by the graphoanalytic method (acceleration plans). Building 2 plans for risks.
	2

	7. 
	Inservice Lesson 7.  Kinetostatic (power )  analysis of the hinge-lever  mechanism. Determination of the forces ь and moments from  the inertia forces of the links of the mechanism. Determination of reactions in the kinematic pairs of the mechanism.
	2

	8. 
	Inservice Lesson 8.  Determination of the balancing force that is applied to the initial link. Power calculation of the initial link.
	2

	9. 
	Inservice Lesson 9.  Lever M.E.Zhukovsky. Determination of balancing force using the "rigid lever Zhukovsky".
	2



Independent work of the student
	No s/n
	Type of independent work
	Number of hours of SRS

	1. 
	Preparation for classroom classes
	5

	2. 
	Preparation for modular tests
	8

	3. 
	Registration of protocols of laboratory works and preparation for their protection
	20



Politics and control
6. Policy of the discipline (educational component)
Forms of work
The concepts are carried out using visual means of presenting the material and methodological materials, access to which is available to applicants for higher education.
Rules for attending classes
Classes can be held in classrooms according to the schedule. Also, classes can be held online in synchronous mode using video communication, subject to unambiguous identification of the applicant for higher education. Conducting classes online should be provided for by the relevant order on KPI them. Igor Sikorsky.
If there are valid reasons, the applicant for higher education must inform the teacher in advance (1 day) about the reasons for the possible omission of the control measure.
If it was not possible to inform in advance, the applicant for higher education must contact the teacher within one week to agree on the form and procedure for eliminating the debt.
If the classroom lesson falls on a non-working day (holiday, memorative, etc.), then the material of such an occupation partially goes into the category "Independent work of applicants for higher education", and is partially added to the next lesson. It is also possible to save time on missed classes when performing a modular test after school hours (by testing).
Procedure for appealing the results of control measures
Students have the opportunity to raise any issue that relates to the control procedures and expect it to be addressed in accordance with predetermined procedures. Students have the right to challenge the results of control measures, but necessarily reasonably explaining which criterion they do not agree with in accordance with the assessment letter and/or comments. Read more: ORDER NoNON/228/2022 OF 21.07.2022 "On approval of the new version of the regulation on appeals in the KPI them. Igor Sikorsky", https://document.kpi.ua/2022_HOH-228
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
7. Types of control and rating system for evaluating learning outcomes (RSO)
Current control: modular tests, performed and protected laboratory works. 
Calendar control: carried out twice a semester as a monitoring of the current state of fulfillment of the requirements of the syllabus.
Semester control: credit.

Modular test work consists of tests for individual modules
The list of tests of current control with their indicated weight points:
- control number 1 "Determination of the degree of mobility of the spatial mechanism" - 4 points;
- control number 2 "Replacement of a higher kinematic pair with lower ones". – 5 points;
- control number 3 "Kinematic analysis of mechanisms. Building plans for speeds and accelerations of a flat mechanism". – 8 points;
- control number 4 "Kinetostatic (power) analysis of mechanisms". – 9 points;
- control number 5 "Balancing the rotor with known imbalance vectors". – 5 points;
- control number 6 "Determination of the gear ratio, kinematic and power parameters of the multi-link gear mechanism". – 6 points;

The maximum number of points for a modular test, respectively, is: 
r1=4 points +5 points +8 points +9 points + 5 points + 6 points = 37 points. 
Work in practical classes
For active participation in practical classes on solving practical problems, a student can get - 1 point in one lesson.
The total number of incentive points that a student can score for all practical classes is:
r2 = 1 point  9  = 9 points.
Performance and defense of laboratory works(6 laboratory works)
The weighting factor for one laboratory work is 9 points.
Evaluation of laboratory work is carried out in accordance with the table.
The maximum number of points for six laboratory works,  respectively, is: 
r3 = 9 points  6 = 54 points 
Rating points for laboratory work
	Points
	Evaluation criterion

	9
	Correct answer to more than 95% of questions

	8
	Correct answer for more than 85% of questions

	7
	Correct answer to more than 75% of questions

	6
	Correct answer for more than 65% of questions

	5
	Correct answer to more than 60% of questions

	0
	The correct answer is less than 60% of the questions or the student was absent


Conditions of milestone certification
Calendar control of the discipline (educational component) is carried out as a rule, at 7-8 and 14-15 weeks of each semester. The condition for obtaining a positive assessment of calendar control in the discipline is the value of the current rating of the applicant not less than 50% of the maximum possible at the time of such control. The results of calendar control are recorded in the module "Calendar control" of the Electronic Campus.
Semester Evaluation Criteria
The rating system of evaluation consists of points received by the applicant based on the results of current control measures. The rating assessment is communicated to applicants in the penultimate lesson in the discipline in the semester.
Applicants who have fulfilled all the conditions of admission to the test and have a rating score of 60 or more points, receive a rating in accordance with the scored rating without additional tests.
With applicants who have fulfilled all the conditions for admission to the test and have a rating score of less than 60 points, as well as with those applicants who want to increase their rating rating, at the last lesson in the discipline in the semester, the teacher conducts semester control in the form of credit control work.

Calculation of the rating scale in the discipline
According to the results of current control measures in the discipline:
Rp=r1+r2+r3=37+9+54=100 points

To obtain an appropriate grade in the discipline, the student must score a certain number of points, according to the recalculation table.

Table of correspondence of rating points to assessments on a university scale:
	Score
	Score

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Well

	74-65
	Satisfactory

	64-60
	Enough

	Less than 60
	Disappointing

	Admission conditions not met
	Not allowed





The working program of the discipline (syllabus): Teoria of mechanisms and machines.
Compiled:
dcent,  candidate of technical sciences, Lukavenkom Vasily em  Petrovichem
Associate Professor ofOm, Candidate of Technical Sciences, Kiriyenko Olena Anatoliyivna
Senior Lecturer of the Department of KM, Candidate of Technical Sciences, Petryshyn Andriy Ihorovych
Senior Lecturer of the Department of KM, Candidate of Technical Sciences, Protsenko Pavlo Yuriiovych

Approved by the Department of Machine Design (protocol No13 dated 19.07.2022. )
Approved by the Methodical Commission of NN MMI (protocol No11 dated 29.08.2022. )
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