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The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The scientific and technical development of society requires specialists to constantly improve and improve the quality of machines, structures and structures. An important condition for solving this problem is the solution of issues related to the strength, rigidity and stability of structural elements, which is the basis for their reliable operation.
"Mehanika of materials and structures" is an  academic discipline in which methods for solving these problems are taught. This is the most general discipline about the strength of machines and structures without which full professional training of an engineer of any specialty is impossible. 
This course consists of two parts.  When studying the discipline "Mechanics of materials and structures.  Part 1. Simple load" students master the principles of analysis of the  stress-strain state of the body, master engineering methods for calculating rods and rod systems for strength and rigidity under the simplest types of their loads, study the mechanical properties of basic structural materials and master the methods for their determination under staticload.
[bookmark: _Hlk116569369]When studying the discipline "Mehanika materials and structures.  Part 1. Simple load" students acquire a number of professional competencies that provide them with the appropriate level of qualification in the chosen specialty. Namely:
Professional competencies: 
· [bookmark: _Hlk116569285]the ability to assess the performance parameters of materials, structures and machines in operating conditions and find suitable solutions to ensure a given level of reliability of structures and processes, including in the presence of some uncertainty;
· 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.
[bookmark: _Hlk116569337]Programmatic learning outcomes:
As a result of studying the discipline, students must:
· be able to perform calculations for strength, endurance, stability, durability, rigidity of machine parts;
· be able to assess the reliability of machine parts and structures in the process of static and dynamic loading.
Prerequisites and post-requisites of the discipline 
Course "Mechanics of materials and structures. Part 1. Simple load " refers to the normative disciplines of the vocational training cycle. It is based in the theoretical part on such disciplines as "Higher Mathematics" and "Theoretical Mechanics", and in the experimental part - on the disciplines "General Physics" and "Materials Science". The knowledge gained by students in the study of this discipline is used later in the study of such courses as "Theory of Mechanisms and Machines",  "Machine Parts and Fundamentals of Design", "Machine Parts and Fundamentals of Design. Course project" and other disciplines listed in the relevant educational programs.
Contents of the course
Section 1. Basic concepts, hypotheses and principles 
Topic 1. Tasks and subject of the discipline "Mechanics of materials and structures". Basic models of material, body shape, loads, supports.
Topic 2. Strength reliability model, main stages and principles of construction: real design and its design scheme; basic hypotheses and principles of mechanics of materials and structures; internal forces and methods of their determination, diagrams of internal forces for rods, tension, movement, deformation; assessment of the strength reliability of a deformed body and the concept of safety.
Section 2. Geometric characteristics of flat sections
Topic 3. Area, static moments of area, moments of inertia. Determination of moments of inertia relative to parallel axes and when rotating coordinate axes. Training materials and resources.
Topic 4. The main axes and the main points of inertia, their definition. Moments of inertia of simple and complex shapes.
Section 3. Stretching and squeezing the rods. mechanical characteristics of materials for net stretching and compression

Topic 5. Determination of stresses and deformations by tensile compression. Potential energy of deformation of the rod by tensile-compression.
Topic 6. Determination of the main mechanical characteristics of materials during stretching and compression. Determination of permissible stresses.
Section 4. Calculations for the strength and rigidity of rods for stretching and compression
Topic 7. Conditions of strength and rigidity of rods for stretching and compression.
Topic 8. Calculations for the strength and rigidity of statically determined rods.
Topic 9. Calculations for the strength and rigidity of statically undetectable rods.
Section 5. Fundamentals of the theory of stress and deformed state
Topic 10. Tense state of the body at the point: tension tensor; main axes and main stresses; types of stress; octahedral platforms and octahedral stresses; the greatest tangential stresses; flat and linear stress state.
Topic 11. Deformed state of the body at a point: the relationship between movements and deformations (Cauchy equation); strain tensor; volumetric deformation.
Topic 12. Hooke's generalized law.
Topic 13. The potential energy of deformation in the general case of a stress state.
Section 6. Strength criteria
Topic 14. The concept of the criterion of strength.
Topic 15. Theories of strength.
Section 7. Calculations for the strength of rods during shear (cut) and crushing
Topic 16. Determination of stresses during displacement (cut) of the rod.
Topic 17. Practical calculations for cutting and crushing.
Topic 18. Pure shear.
Section 8. Calculations for the strength and rigidity of rods with pure torsion
Topic 19. Torsion of a round rod.
Topic 20. Torsion of non-circular cross-section rods and thin-walled profile.
Topic 21. The potential energy of deformation of the rod during torsion.
Topic 22. Calculation of helical cylindrical springs with a small pitch.
Section 9. Calculations for the strength and rigidity of rods with a flat bend
Topic 23. Tension in the straight rod with clean bending.
Topic 24. Tangential stresses in the rod with flat transverse bending.
Topic 25. Calculations for strength with flat transverse bending.
Topic 26. Bending thin-walled profiles.
Topic 27. Calculations for rigidity during bending: movement in the rods during bending; differential equation of the elastic line of the rod; method of initial parameters.
Topic 28. Potential energy of deformation of the rod during bending.


Learning Materials and Resources
Basic literature
1. Pisarenko G.S. Resistance of materials: at hand. / G.S. Pisarenko, O.L. Kvitka, E.S. Umansky; Ed. G.S. Pysarenko. - 2nd ed., reported. and processing. – Kyiv: Vyscha shk., 2004. – 655 p.
*)
2. Mechanics of materials and structures: Textbook for students studying in technical specialties of all forms of education / A.E. Babenko, O.O. Boronko, S.M. Shukaev, etc. – K.: KPI them. Igor Sikorsky, 2017.– 191 p. Access: http://ela.kpi.ua/handle/123456789/19241
3. Zakhovaiko O.P. Resistance of materials: Calculations of rods and rod systems for simple types of loads [Electronic resource]: Textbook. posib. / O.P. Zakhovaiko. – Kyiv : NTUU "KPI", 2016. – 274 p.  http://ela.kpi.ua/handle/123456789/14494
4. Collection of problems on the resistance of materials: Textbook. posib. / M.I. Bobyr, A.E. Babenko, O.O. Boronko and others; Ed. M.I. Bobyrya. – K.: Vyscha shk., 2008. – 399 p.: ill. 
 *)
Further reading
5.  Mozharovsky M.S. Theory of elasticity, plasticity and creep: Textbook / M.S. Mozharovsky. – Kyiv: Vyscha shk., 2002. – 308 p. *)
6. Collection of tasks on the resistance of materials [Electronic resource]: Textbook. posib. / M.I. Bobyr, A.E. Babenko, O.O. Boronko and others. – Kyiv : NTUU "KPI", 2012. – 570 p. http://ela.kpi.ua/handle/123456789/1885.
7. Zakhovaiko O.P. Collection of competitive tasks on the resistance of materials [Electronic resource]: Textbook. posib. / O.P. Zakhovaiko, V.A. Kolodezhny, S.I. Trubachev. – Kyiv : NTUU "KPI", 2011. – 320 p. http://ela.kpi.ua/handle/123456789/1007.
8. Methodical instructions for the implementation of course and calculation and graphic works on the discipline "Resistance of materials" (tasks and examples of calculations) for students of technical areas of training of all forms of education / Conclusion: A.E. Babenko, O.O. Boronko, B.I. Kovalchuk, S.M. Shukaev, G.E. Vizerskaya, O.P. Zakhovaiko, S.I. Trubachev, V.A. Kolodezhny, A.M. Babak. – K.: IVK "Publishing House "Polytechnic", 2010. – 108 p. 
http://mmi-dmm.kpi.ua/index.php/ua/materiali-3/metodichni-vkazivki.html
9. Examples of solving typical problems of material resistance: Method. instructions to follow. course. work with diss. "Resistance of materials" for stud. techn. Special. All forms of education / Compiled by: B.I. Kovalchuk, S.M. Shukaev, O.P. Zakhovaiko, D.Y. Shpak. – K.: IVC "Publishing House "Polytechnic", 2003. –Including. I.- 68 p. http://mmi-dmm.kpi.ua/index.php/ua/materiali-3/metodichni-vkazivki.html.
___________________
*) The specified literature is located in the library of KPI them. Igor Sikorsky
Educational content
Methods of mastering the discipline (educational component)
The course consists of lectures, practical and laboratory classes and independent study  of individual issues  by students. At the  lectures of their classes,  the focus is on the study  of the theoretical foundations of the  discipline.  Before each lecture, information (on topics) is provided for the current training session and recommendations for their study.  Laboratory work and practical classes are aimed at deepening theoretical knowledge. 
For the successful mastering of the course should provide a close relationship of all types of classes - lecture, practical and individual. Theoretical material presented in lectures is the basis for solving engineering problems performed in practical  and laboratory classes and during individual independent tasks. This allows you to deepen knowledge on each topic.

Lectures
	№ 
	The title of the lecture topic and a list of basic questions (list of didactic tools, links to literature

	Lecture 1
	Topic 1. Tasks and subject of the discipline "Mechanics of materials and structures". Basic models of material, body shape, loads, supports.
The objectives of the course and its place among the general engineering disciplines. Material and its model. Basic models of body shape. Load modeling. Supports of structures and their models. 

	Lecture 2
	Topic 2. Model of strength reliability: the main stages and principles of construction.
The real design and its design scheme. Basic hypotheses and principles of mechanics of materials and structures. Internal forces and cross-sectional method to determine them. 

	Lecture 3
	Topic 2. Model of strength reliability: the main stages and principles of construction (continuation).
The simplest types of rod loading. Building diagrams of internal forces for rods.

	Lecture 4
	Topic 2. Model of strength reliability: the main stages and principles of construction (continuation).
Tension. Integral equilibrium equations for rods. Movement and deformation. Evaluation of the strength reliability of a deformed body. Safety margin

	Lecture 5
	Topic 5.  Determination of stresses and deformations by tensile-compression. Potential energy of deformation of the rod by tensile compression.
Solving the integral equilibrium equation for pure tensile and compression of the rod. The hypothesis of flat sections for the rod for tensile-compression. Determination of the potential energy of deformation by tensile compression. 
Topic 6. Determination of the main mechanical characteristics of materials during stretching and compression. Determination of permissible stresses.
Stretching diagram in absolute and relative coordinates.

	Lecture 6
	Topic 6. Determination of the main mechanical characteristics of materials during stretching and compression. Determination of permissible stresses.  (continued).
Determination of the mechanical characteristics of the material according to the stretching diagram. Compression test. Determination of surface hardness. The influence of various factors on the mechanical properties of materials. Determination of permissible stresses.

	Lecture 7
	Topic 7. Conditions of strength and rigidity of rods for stretching and compression.
Conditions of strength and rigidity. The main types of calculations of rods using the conditions of strength and rigidity.
Topic 8. Calculations for the strength and rigidity of statically determined rods.
The concept of static preeminence of the system. Determination of stresses and deformations in the rods of statically determined systems. Methods of performing test and design calculations.
Topic 9. Calculations for the strength and rigidity of statically undetectable rods.
The concept of static indeterminability of the system and examples of possible schemes. The degree of static indetermination. Determination of stresses and deformations in the rods of statically undetectable systems.

	Lecture 8
	Topic 9. Calculations for the strength and rigidity of statically undetectable rods (continuation).
Determination of stresses and deformations in the rods of statically undetectable systems. Dependence of the magnitude of the forces on the ratios of the rigidities of the elements of the system The influence of the inaccuracy of the manufacture of elements of a statically indefinite system on the amount of forces that arise in them after assembly and load.

	Lecture 9
	Topic 9. Calculations for the strength and rigidity of statically undetectable rods (continuation).
Temperature stresses in elements of statically undetectable systems. 
Topic 10. Tense state of the body at the point.
Tense state at the point. The law of parity of tangential stresses..

	Lecture 10
	Topic 10. Tense state of the body at the point. (continued).
Determination of stresses in the general position sites. Tension tensor. Main axes and main stresses. Types of stress. 

	Lecture 11
	Topic 10. Tense state of the body at the point. (continued).
Determination of the magnitude and direction of the main stresses. Determination of stresses on non-main sites. Octahedral sites and octahedral stresses.

	Lecture 12
	Topic 10. Tense state of the body at the point. (continued).
The greatest tangential tensions. Flat stress state: the direct problem of a flat stress state; inverse flat stress state problem. 

	Lecture 13
	Topic 10. Tense state of the body at a point (continuation).
Linear stress state.
Topic 11. The deformed state of the body at the point.
The relationship between movements and deformations (Cauchy equation). Main axes and main deformations.
Literature: [2], p. 2. 61-66; [3], p. 11. 104-108.

	Lecture 14
	Topic 11. Deformed state of the body at a point (continuation).
Deformation tensor. Volumetric deformation.
Topic 12. Hooke's generalized law.
Hooke's generalized law for the main and non-main axes of stresses and deformations.

	Lecture 15
	Topic 12. Hooke's generalized law (continued).
Hooke's law for volumetric deformation.
Topic 13. The potential energy of deformation in the general case of a stress state.
The total and specific potential energy of the deformation of the body at the point. Volume change energy. The energy of changing the form.

	Lecture 16
	Topic 14. The concept of the criterion of strength.
Criterion assessment of strength reliability. Boundary surfaces of the material and their physical content.
Topic 15. Theories of strength.
Classical theories of strength.

	Lecture 17
	Topic 16. Determination of stresses during displacement (cut) of the rod.
Cutting and crushing the rods. Conditions of strength on the cut and crushing.
Topic 17. Practical calculations for cutting and crushing.
Calculations for cutting strength. Calculations for strength during washing.
Literature: [1], p. 1. 198-200; [3], p. 11. 184-187.

	Lecture 18
	Topic 17. Practical calculations for cutting and crushing (continuation).
Calculations for the strength of welded joints.
Topic 18. Pure shear.
Pure displacement as a special case of a flat stress state. Strength check and allowable stresses under clean shear conditions. Determination of the potential energy of deformation at pure displacement.

	Lecture 19
	Topic 19. Torsion of the round rod.
Determination of stresses and deformations. The condition of strength and rigidity. The nature of the destruction of the rod during torsion.

	Lecture 20
	Topic 20. Torsion of non-circular cross-section rods and thin-walled profile.
Features of the distribution of tangent stresses in non-circular sections of the rod during torsion. Torsion of the rod of rectangular cross section. Torsion of complex unlocked profiles.

	Lecture 21
	Topic 20. Torsion of non-circular cross-section rods and thin-walled profile (continuation).
Torsion of thin-walled profiles: open profiles; closed profiles.

	Lecture 22
	Topic 21. The potential energy of deformation of the rod during torsion.
Determination of the potential energy of deformation during torsion.
Topic 22. Calculation of helical cylindrical springs with a small pitch.
Determination of stresses in the cross-section of the spring coil. Spring deformation.
Topic 23. Tension in the straight rod with clean bending.
Solving the integral equilibrium equation for the pure bending of the rod. The hypothesis of flat sections for a rod with a pure fold.

	Lecture 23
	Topic 24. Tangential stresses in the rod with flat transverse bending.
Assumptions about the nature of the distribution of tangential stresses in cross section. Zhuravsky's formula.
Topic 25. Calculations for strength with flat transverse bending.
Analysis of the stress state of the rod along the cross-sectional height with flat transverse bending. Conditions of strength.

	Lecture 24
	Topic 25. Calculations for strength with flat transverse bending (continuation).
The main condition of strength. Full test of rods for strength during transverse bending. The choice of the rational shape of the cross-section of the rod when bending.

	Lecture 25
	Topic 26. Bending thin-walled profiles.
Tangential stresses in thin-walled profiles. The concept of the center of bending.


	Lecture 26
	Topic 27. Calculations for rigidity during bending.
Movement in the rods when bending. Differential equation of the elastic line of the rod.

	Lecture 27
	Topic 27. Calculations for rigidity during bending (continuation).
Determination of displacements by integrating the differential equation of the elastic line of the rod. Stiffness conditions for rods when bending.
Topic 28. Potential energy of deformation of the rod during bending.
Determination of the potential energy of deformation at bending.


Practischno classes
Practical classes cover the main topics of the lecture material and consider the practical application of the knowledge gained. Their topics are presented in the table.
	No s/n
	The name of the topic of the lesson and the list of main questions

	1
	Determination of forces in the rods during stretching-compression and torsion. Construction of epics (topic 2).


	2
	Construction of diagrams for beams with a flat transverse bend (topic 2). 

	3
	Construction of diagrams for flat frames with transverse folding (topic 2). 
Determination of centers of gravity and moments of inertia of flat symmetrical sections (topic 3).

	4
	Determination of centers of gravity and moments of inertia of flat asymmetric sections (topic 3). 

	5
	Calculations for the strength and rigidity of statically determined rods and rod systems for compression tensile (topic 8).

	6
	Calculations for the strength and rigidity of statically undetectable rods and rod systems for compression tensile (topic 9).

	7
	Calculations for the strength and rigidity of statically undetectable rods and rod systems for compression tensile (topic 9). 
Solving the direct problem of a flat stress state (topic 10).

	8
	Solving the inverse problem of a flat stress state. Direct and inverse of the problem of the volumetric stress state (topic 10).

	9
	Determination of absolute and relative deformations of a solid (topic 11).

	10
	Solving problems of mechanics using Hooke's generalized law (topic 12). Determination of the potential energy of body deformation under conditions of linear, flat and volumetric stress state (topic 13). 

	11
	Carrying out calculations for strength using classical theories of strength (topic 15).

	12
	Carrying out calculations for cutting and crushing rods (topic 17).

	13
	Calculations for the strength and rigidity of round rods with pure torsion (topic 19). 

	14
	Calculations for the strength and rigidity of non-circular and thin-walled rods during torsion (topic 20).

	15
	Calculations of coil springs with a small pitch for strength and rigidity (topic 22).

	16
	Calculations for the strength of rods in conditions of flat transverse fold (topic 25).


	17
	Calculations for the strength of the rods in conditions of flat transverse bending (topic 25).

Carrying out calculations for the strength  and rigidity of  the rods of the thin-walled profile with transverse bending (temy 26, 27). 

	18
	Modular control work.


Laboratoryassistant no classes
The main task of the cycle of laboratory classes is the practical testing and consolidation of knowledge gained in lectures and practical classes.
	No s/n
	Name of laboratory work (computer workshop)
	Number of rooms. Hours

	1
	Determination of mechanical characteristics during stretching. Stretch Chart (topic 6)
	2

	2
	Compression Materials Test (Topic 6)
	2

	3
	Determination of the modulus of elasticity during stretching (topic 6)
	2

	4
	Slice Materials Test (Topic 16)
	2

	5
	Determination of the modulus of elasticity at displacement (topic 19)
	2

	6
	Determination of the characteristics of spring elasticity (topic 22)
	2

	7
	Investigation of the stress state of the beam in conditions of pure bending (topic 23)
	2

	8
	Determining the position of the bending center for thin-walled profiles (topic 26)
	2

	9
	Credit lesson
	2


Independent work of the student
Independent work of a student involves  preparing for classroom classes, making calculations based on primary data obtained in laboratory classes,  and drawing up protocols for laboratory work,  solving problems set in practical classes as homework, preparing for modular tests.
	No s/n
	The name of the topic submitted for independent study
	Number of hours of SRS

	1
	Topic 1. Tasks and subject of the discipline "Mechanics of materials and structures". Basic models of material, body shape, loads, supports.
History of the mechanics of a deformed solid as a science. Physical, physical, engineering and engineering models of the material.
Literature: [1], p. 1. 11; [2], p. 11. 11-14; [2], p. 11. 12-13; [3], p. 11. 9-10.
An in-depth study of theoretical material within the framework of this topic is envisaged.
	2

	2
	Topic 2. Strength reliability model: main stages and principles of construction: real construction and its design scheme; basic hypotheses and principles of mechanics of materials and structures; internal forces and methods of their determination, diagrams of internal forces for rods, tension, movement, deformation; assessment of the strength reliability of a deformed body and the concept of safety.
Principles of construction of design schemes of real objects: mechanical gears, shafts and axles, etc. 
Working out the technique of constructing the diagrams of internal forces for stretching-compression and torsion of the rod, for two-bearing hinged and rigidly pinched cantilever beams and frames when bending.
Literature: [1], p. 1. 38-66; [2], p. 11. 9-29; [3], pp. 11-17, 45-65; [7], p. 11. 5-6, 32-33, 41-42, 45-47, 52-54, 57-59.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	8

	3
	Topic 3. Area, static moments of area, moments of inertia. Determination of moments of inertia relative to parallel axes and when rotating coordinate axes.
Literature: [1], p. 1. 17-27; [2], p. 11. 231-236; [3], pp. 18-30; [6], p. 11. 5-15, 22-26; [7], p. 11. 47-50, 59-62.
It is supposed to independentlynot study the theoretical material on this topic, preparation for classroom classes, solving tasks set for independent implementation. 
	4

	4
	Topic 4. The main axes and the main points of inertia, their definition. Moments of inertia of simple and complex shapes.
Literature: [1], p. 1. 27-36; [2], p. 11. 237-244; [3], pp. 30-41; [6], p. 11. 15-29; [7], p. 11. 47-50, 59-62.
It is supposed to independentlynot study the theoretical material on this topic, preparation for classroom classes, solving tasks set for independent implementation. 
	2

	5
	Topic 5. Determination of stresses and deformations by tensile compression. Potential energy of deformation of the rod by tensile-compression.
Literature: [1], p. 1. 83-86; [2], p. 11. 141-150; [3], p. 11. 132-139.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	2

	6
	Topic 6. Determination of the main mechanical characteristics of materials during stretching and compression. Determination of permissible stresses.
Tensile and compression diagrams for different types of structural materials. Creep and relaxation of the material.
Literature: [1], p. 1. 96-98, 106-112; [2], p. 11. 87-92; [3], p. 11. 147-153.
An in-depth study of theoretical material within the framework of this topic, preparation for the implementation of laboratory work No. 1, 2 and 3 and their protection is envisaged.
	2

	7
	Topic 7. Conditions of strength and rigidity of rods for stretching and compression.
Literature: [1], p. 1. 87-88; [3], p. 11. 156-157.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1

	8
	Topic 8. Calculations for the strength and rigidity of statically determined rods.
Taking into account its own weight when calculating the rods for stretching-compression. Rods of equal resistance to stretching-compression. *)
Literature: [1] 123-127; [2], p. 11. 145 - 146.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	2

	9
	Topic 9. Calculations for the strength and rigidity of statically undetectable rods.
Development of the method of revealing static uncertainty in the calculation of rods for stretching-compression, including taking into account temperature and installation forces.
Literature: [1], p. 1. 135-140; [2], p. 11. 150-153, 166-174; [3], pp. 168-171; [7], p. 11. 12-20.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	5

	10
	Topic 10. Tense state of the body at the point: tension tensor; main axes and main stresses; types of stress; octahedral platforms and octahedral stresses; the greatest tangential stresses; flat and linear stress state.
Graph-analytical methods for analyzing the stress state: the direct and inverse of the flat stress state problem. Tense circles for a volumetric stress state.  *)
Literature: [1], p. 1. 161-167, 172-174.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	6

	11
	Topic 11. Deformed state of the body at a point: the relationship between movements and deformations (Cauchy equation); strain tensor; volumetric deformation.
Working out a technique for determining stresses and deformations at a point in the body.
Literature: [2], p. 2. 57 – 59, 63-67; [3], pp. 101-110; [7], p. 11. 26-28.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	3

	12
	Topic 12. Hooke's generalized law.
Working out a methodology for solving problems of analyzing the stress-strain state of the body, the material of which is subject to Hooke's law.
Literature: [2], p. 2. 107– 115; [3], pp. 111-119; [7], p. 11. 26-28.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	2

	13
	Topic 13. The potential energy of deformation in the general case of a stress state.
Literature: [1], p. 1. 177-179; [2], p. 11. 305-311; [3], p. 11. 120-124.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1

	14
	Topic 14. The concept of the criterion of strength.
Literature: [1], p. 1. 180-181; [3], p. 11. 173-174.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1

	15
	Topic 15. Theories of strength.
New theories of strength.  *)
Literature: [1], p. 1. 188-192; [7], p. 11. 26-28.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	2

	16
	Topic 16. Determination of stresses during displacement (cut) of the rod.
Literature: [1], p. 1. 193-194; [3], p. 11. 183-186.
It is planned to in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, solving tasks set for  independent implementation  , preparation for laboratory work No4 and its protection.
	1

	17
	Topic 17. Practical calculations for cutting and crushing.
Working out the method of calculations for cutting and crushing rods and welds.
Literature: [1], p. 1. 198-205; [3], pp. 184-189; [7], p. 11. 29-30.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1

	18
	Topic 18. Pure shear.
Literature: [1], p. 1. 194-197; [3], p. 11. 189-192.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1

	19
	Topic 19. Torsion of a round rod.
Literature: [1], p. 1. 206-216; [2], p. 11. 182-187; [3], p. 11. 194-201.
It is planned to in-depth study of theoretical material within the framework of this topic, preparation for  classroom classes, solving  tasks set for independent implementation  , preparation for laboratory work No5 and its protection.
	1

	20
	Topic 20. Torsion of non-circular cross-section rods and thin-walled profile.
Determination of stresses and deformations in rolling profiles during torsion.  *)
Literature: [1] p. 224-226; [2], p. 11. 216-217; [3], p. 11. 208-210.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	0,75

	21
	Topic 21. The potential energy of deformation of the rod during torsion.
Literature: [3], p. 1. 214.
It provides for an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes.
	0,25

	22
	Topic 22. Calculation of helical cylindrical springs with a small pitch.
Calculations of statically prominent and non-definite spring systems.
Literature: [1] p. 232-233; [3], pp. 217-218; [7], p. 11. 38-40.
It is envisaged in-depth study of theoretical material within the framework of this topic, preparation for  classroom classes, solving  tasks set for independent implementation  , preparation for laboratory work No6 and its protection.
	1

	23
	Topic 23. Tension in the straight rod with clean bending.
Literature: [1], p. 1. 237-243; [2], p. 11. 220-228; [3], p. 11. 220-225.
It is planned to in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, solving tasks  set for independent  implementation, preparation for the implementation and defense of laboratory work No. 7.
	2

	24
	Topic 24. Tangential stresses in the rod with flat transverse bending.
Derivation of Zhuravsky's formula for tangential stresses at transverse bending and solving problems of their definition.
Literature: [1] p. 243-246; [2], p. 11. 247-254; [3], p. 11. 226-229.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1

	25
	Topic 25. Calculations for strength with flat transverse bending.
Working out the method of calculating the strength with flat transverse bending.
Literature: [1] p. 247-261; [3], pp. 235-243; [7], p. 11. 41-62.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	3

	26
	Topic 26. Bending thin-walled profiles.
Literature: [1], p. 1. 308-314; [2], p. 11. 253-255; [3], p. 11. 243-251.
It is planned to in-depth study of theoretical material within the framework  of this topic, preparation for classroom classes, preparation for the implementation of laboratory work No8 and its protection.
	0,25

	27
	Topic 27. Calculations for rigidity during bending: movement in the rods during bending; differential equation of the elastic line of the rod; method of initial parameters.
The method of initial parameters.  *)
Literature: [1] p. 276-290; [2], p. 11. 288-294; [3], p. 11. 256-270.
It is envisaged an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes, the solution of tasks set for independent implementation. 
	1,5

	28
	Topic 28. Potential energy of deformation of the rod during bending.
Literature: [3], p. 1. 269-270.
It provides for an in-depth study of theoretical material within the framework of this topic, preparation for classroom classes.  Preparation for the test lesson No9 in laboratory work  and modular test work.
	0,25


*) Additional material recommended for self-study within the framework of these topics.

Politics and control
Policy of the discipline (educational component)
Rules for attending classes
[bookmark: _Hlk116572455]When conducting classes remotely, in  particular in the ZOOM network, the student must certify his presence by turning on the microphone and camera at the request of the teacher.
The materialand missed classes must be worked out independently. Laboratory work is carried out according to the schedule of the department.
Rules of conduct in the classroom
Students should come to class in a timely manner, without delay. 
In lecture classes, students must have notes or lecture forms previously received from the teacher.  Students have the right to ask questions about the clarification of incomprehensible provisions, having previously requested permission.
For practical classes, students appear prepared in theory on the topics that will be considered, and have with them the necessary tools to perform tasks (calculators, smartphones for accessing the Internet, etc.). All students should be active in discussing the issues submitted for consideration, present homework for verification at the request of the teacher
For laboratory classes, students appear prepared for laboratory work and familiar with the safety rules during their implementation. They must have protocol forms with them. During the work, all students should take an active part in their implementation, make the necessary records and calculations, which, after completion, are approved by the teacher.
Observance of discipline during classes is required. It provides for the prevention of extraneous conversations, the use of any gadgets or other devices for a purpose not provided for by the need to perform the tasks set by the teacher, the categorical prevention of safety violations when performing laboratory work.
Rules for the protection of laboratory work
Students who have worked them in the classroom and have properly executed and approved by the teacher protocols are allowed to protect laboratory work. The defense takes place in the form of a colloquium, according to the results of which the teacher conducts a point assessment and makes a conclusion regarding the enrollment or non-enrollment of laboratory work.
Rules for the protection of individual tasks.
Individual tasks in the form of tasks after their completion are handed over to the teacher for verification. After confirming the correctness of the solution, an interview is conducted on theoretical issues on the topic of the problem and methods for solving the problem.  According to the results of the interview, the teacher conducts a point assessment and makes a conclusion regarding the enrollment or non-enrollment of the completed task.
Rules for assigning incentive and penalty points
These rules are reflected in the rating system of evaluation (see paragraph 8)
Deadline and reshuffle policy
At the beginning of the semester, the teacher informs students about control measures and the timing of their implementation. Schedules for the implementation of individual tasks and other types of work are announced, and deadlines for their implementation and delivery are set. The conditions and terms of re-assignments in case of a negative result of the previous attempt are also negotiated.
The number of reshuffles is limited, but not less than three, and is set by the teacher.
Academic Integrity Policy
In the process of studying the discipline, students perform individual tasks, defend laboratory work, write tests and pass exams. At the same time, students and teachers are mutually guided by the principles of academic integrity regarding the inadmissibility of plagiarism, falsification of work results, corruption, etc.
Identification of signs of plagiarism in the performed individual tasks has the consequence of replacing the task option, reducing the points in the rating up to filing for expulsion from the university.
Types of control and rating system  for evaluating learning outcomes (RSO) 
During the semester, the following types of control of students' progress in the study of the discipline are performed:

· Current control.  Includes an express survey on the topic of the lesson.
· Calendar control.  It is held twice a semester, as a monitoring of the current state of compliance with the requirements of the syllabus.
· Semester control.  Exam.
The student's rating in the discipline consists of points that he receives for:
1) work in practical classes;
2) writing modular controlworks;
3) performance and protection of laboratory works;
4) written test paper on the exam.
8.1. The system of rating (weight) points and evaluation criteria
8.1.1. Work in practical classes
The weight score is 1.6 7. The maximum number of points in all practical classes during the semester is 1.67 points  x 18 = 30 points. 
Scoring criteria:
· active creative work – 1.67 points;
· fruitful work – 1 point;
· passive work –0 points.
[bookmark: _Hlk116572604]8.1.2. Modular control work
Weight score – 10.
Criteria for evaluating tests (maximum score):
· robot A was done correctly – 10 points;
· the solution course is correct, there are errors in calculations – 7 – 9 points;
· errors in the method of solving the problem – 1 – 6 points;
· no solution to the problem – 0 points
8.1.3. Laboratory works
The weight score is 1.5. The maximum number of points for all laboratory work is 1.5 points 
 x 8 = 12 points. 
Criteria for evaluation of laboratory works:
· flawless work – 1.5 points;
· there are certain shortcomings in the preparation and / or performance of work - 1 point;
· The work is not completed or is not protected by –0 points.
8.1. 4. Incentive points are awarded for:
· participation in the All-Ukrainian Olympiad in the discipline 	– +5 points;
· prize at the All-Ukrainian Olympiad in the discipline 	– +10 points;
· participation in the creation and modernization of the laboratory base and the 
indication of the department, other works to help the department  (subject to the implementation of the 
curriculum in the discipline) 	from +1 to +10 points.
8.1. 5. Penalty points 
The accrual of penalty points is not provided.
8.2. Calculation of the scale (R) of the rating
The sum of the weight points of control measures is:

.
The examination component of the scale is (40% of R):

.
1.3. Certification
The condition for a positive first certification is to receive at least 8 points and perform all laboratory work (at the time of certification). The condition for a positive second certification is the receipt of at least 22 points, the performance of all laboratory work (at the time of certification), subject to enrollment of settlement work.
8.4. Admission to the exam
The condition for admission to the exam is the enrollment of all laboratory works, and the starting rating is at least 26 points. 
8.5. Criteria for evaluating answers at the exam:
At the exam, students perform a written test. Each task contains two theoretical questions and two practical tasks. The list of questions is given in paragraph 9 of this syllabus.  Each question (task) is scored at 12 points according to the following criteria:
· "excellent", full answer, at least 90% of the necessary information performed in accordance with the requirements for the level of "skills", (complete, error-free solution of the problem) – 12-11 points;
· "good", a sufficiently complete answer, at least 75% of the necessary information that is completed in accordance with the requirements for the level of "skills or there are minor inaccuracies (complete solution of the problem with minor inaccuracies) – 9-8 points;
· "satisfactory", incomplete answer, at least 60% of the necessary information performed in accordance with the requirements for the "stereotypical" level and some errors (the task was completed with certain shortcomings) – 7-6 points;
· "unsatisfactory", the answer does not meet the conditions up to "satisfactory" – 0 points.
The sum of the starting points and points for the examination test is transferred to the examination assessment according to the table:
	Points
	Score

	100... 95
	Perfectly

	94... 85
	Very good

	84... 75
	Well

	74... 65
	Satisfactory

	64... 60
	Enough

	Less than 60
	Disappointing

	There are unaccounted laboratory works or no credited settlement work
	Not allowed



Additional information on the discipline (educational component)
QUESTIONS FROM THE DISCIPLINE"Mehanica of materials and structures.  Part 1.  Simple load"Submitted 
to the exam
1. Basic hypotheses and principles of mechanics of materials and structures and examples of their application.
2. Models of materials and their applications.
3. Modeling of external forces in the problems of mechanics of materials and structures.
4. The concept of the design scheme. Modeling of body shape and supports.
5. Internal forces.
6. Methods for determining internal forces in a deformed body.
7. The simplest types of rod loading.
8. Differential relationships between internal bending forces.
9. The concept of tension and deformation. 
10. The system of integral equations of equilibrium of the rod.
11. Determination of the centers of gravity of symmetrical and asymmetric cross sections.
12. Moments of inertia of flat sections. Methods for their determination.
13. Determination of moments of inertia for parallel axes.
14. Determination of moments of inertia when turning the axes.
15. The main axes and the main points of inertia.
16. Axial and polar moments of resistance. The order of their definition for arbitrary sections.
17. Determination of stresses and deformations in the rod with pure tensile compression.
18. Conditions of strength and rigidity. The main types of calculations with their use.
19. Stretch chart. The main mechanical characteristics of materials during stretching.
20. Compression test. Properties of various materials during compression.
21. The influence of various factors on the mechanical properties of materials.
22. Permissible stresses. Their definition depends on the type of material.
23. Statically detectable and statically undetectable systems. Methods of their solution.
24. Features of statically undetectable systems. Mounting stresses.
25. Features of statically undetectable systems. Temperature stresses.
26. Tense state of the body at the point. The law of parity of tangential stresses.
27. Tension on the site of the general position. Tension tensor.
28. Main platforms and main tensions.
29. Determination of the main stresses (inverse problem of the volumetric stress state). Invariants of the tense state. Types of stress.
30. Octahedral pads. Normal and tangential stresses on the octahedral platform.
31. Direct and inverse of the flat stress state problem.
32. Deformations of the body at the point. Koshi's equation.
33. Volumetric deformation of the body at a point.
34. Hooke's generalized law for an isotropic body.
35. Hooke's law for volumetric deformation.
36. Elastic steels of isotropic material, their relationship and methods of determination.
37. The potential energy of deformation of the body at a point.
38. Strength criteria for fragile materials and materials that resist stretching-compression in different ways.
39. Strength criteria for plastic materials.
40. Pure shear. Main and permissible stresses. Hooke's law with pure displacement.
41. Cutting and crushing the rods. Conditions of strength for cutting and crushing.
42. Calculation of the strength of welds.
43. Determination of stresses and deformations with pure torsion of the round rod. Calculations for the strength and rigidity of round rods during torsion.
44. Features of the distribution of tangent stresses in the rods of a non-circular cross-section during torsion. Calculations for strength and rigidity when torsion of rods of rectangular cross section.
45. Torsion of thin-walled unlocked profiles.
46. Torsion of thin-walled closed profiles.
47. Calculations for the strength and rigidity of cylindrical springs with a small pitch.
48. Determination of normal stresses in the rods with pure bending.
49. Tangential stresses in the rod with transverse bending.
50. Analysis of the stress state of the rod along the cross-sectional height at transverse bending. The main condition of bending strength.
51. Movement at bending. Differential equation of the elastic line of the rod.

Work program of the discipline (syllabus):
Compiled by associate professor of the department of DMM and OM, Candidate of Technical Sciences, Associate Professor Zakhovaiko O.P.
Approved by: Department of Dynamics and Strength of Machines and Strength of Materials (Protocol No 10 of 01.06.22)
Approved by the Methodical Commission of NN MMI (protocol No 11 dated 29.08.2022)
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