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Theoretical mechanics taught in higher education institutions helps students to form important 

features such as finding technical solutions, logical thinking, analysis of facts, generalization and 

division into organizers, concise description. The main task of professors and teachers working in 

this field is to present the subject to students in a more understandable, interesting and visual way, to 

create a methodological framework for the full mastery of independent educational topics by students. 

The use of Venn diagrams in organized lessons is presented in the works [1,4,8,13]. Practical 

solutions have been given in the study [3] to increase the visualization of lessons by applying the 

cluster method to the teaching process. Research [2,12] discusses ways to increase student 

engagement in the classroom. Studies on the application of the confusing logic chain method to the 

science of theoretical mechanics are presented in [6,9,10,11]. The results of theoretical and 

pedagogical research on the digitization of education are described in [14 - 17]. 

The method of "confusing logical chain" is used effectively in the study of cause-and-effect 

relationships of any event. When a student confuses information such as formulas, phrases, 

definitions, axioms, theorems in the process of studying independent learning topics, he learns to 

match the correct ones from them. Students will need to place them correctly, putting each answer in 

its place in order. For example, students of the Institute of Technology "Machinery and Equipment" 

study Theoretical Mechanics in the second semester of the first year. The topics of independent study 

are given below: 

Independent study topics 

1. Laws of friction in sliding. Friction angle. Friction cone. Equilibrium of bodies in terms of friction. 

2. Static explicit and static indefinite issues. Equilibrium of a system consisting of several bodies. 

3. Invariants of a system of forces in space. 

4. The instantaneous center of accelerations of plane points 

5. The effect of environmental resistance on the forced oscillating motion of a material point. 
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6. Shear and Coriolis inertial forces. The effect of coriolis inertial forces on terrestrial bodies. 

7. Calculate the moments of inertia of bodies with respect to parallel axes. Moments of centrifugal 

inertia. Moments of inertia about an arbitrary axis passing through a given point of the body. 

8. Determine the dynamic pressure exerted by a rigid body rotating on a fixed axis on the axis of 

rotation using the Dalamber principle. 

9. Apply the principle of possible migration to the determination of coupling reactions. 

Theoretical Mechanics is devoted to independent study “Laws of friction in sliding. Friction 

angle. Friction cone. Let us consider the application of the topic "Equilibrium of bodies in terms of 

friction" to check the independent study. In this case, students are offered a set of no more than 5-10 

questions on the topic. The following is a table corresponding to the above topic: 

Find compatibility in the following questions: 

 

1 

Show the formula for calculating the 

friction force in rolling 

1 Fish =  f ∙ N 

 

2 How the friction force is directed 2 �⃗�  = �⃗⃗� + 𝐹 𝑖𝑠ℎ 

 

3 How static problems are solved given the 

friction force 

3 Equilibrium equations are solved by 

adding the formula for finding the friction 

force 

4 Show the formula for calculating the 

friction force in sliding 

4 Fish =  
𝛿

𝑅
 ∙ N 

 

 

 

5 Show the formula for the total reaction 

force 

5 It is always in the opposite direction 

Correct answers (4, 5,3,1,2).  

This method should now also take into account their knowledge of independent study topics 

for intermediate control in the field of theoretical mechanics. Therefore, a variant of the bank of 

questions covering independent study is given below. In this case, the level of mastery of the studied 

topic is used to conduct an intermediate assessment of students' knowledge in a non-traditional way. 

The number of questions in a structured table is usually taken as 10-20. 

Find compatibility in the questions: 

 

1 

The number of unknowns in a given 

problem is greater than the equilibrium 

equations. What kind of issue is this? 

1 Static is a definite issue 
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2 The connection is given in the plane. 

How many equilibrium equations are 

formed for them? 

2 The system of forces consists of only one 

principal vector 

3 Give a definition of a static exact issue 3 When an arbitrary system of forces in 

space is brought to a point, the given 

forces are exchanged for a head vector 

equal to the geometric sum and the head 

moment equal to the geometric sum of the 

added pair of moments 

4 In the case under consideration, the 

number of equilibrium conditions is 6 

and the number of unknowns is 5. What 

a matter 

4 Static uncertainty 

5 Show the formula for calculating the 

friction force in rolling? 

5 To the geometric sum of the added pair 

moments 

6 What is the main vector of the system of 

forces? 

6 Always the opposite of action 

7 How is the basic theorem of statics 

expressed? 

7 If the number of unknowns in a given 

problem is equal to or less than the 

equilibrium equations 

8 What is the velocity vector of the system 

of forces? 

8 Fish =  
𝛿

𝑅
 ∙ N 

 

9 How is the friction force directed? 9 The geometric sum of all the forces acting 

on the system 

10 What happens if the starting torque is 

zero? 

10 At the point where the structure joins, it is 

divided into two parts, and for each part, 

3 separate equations and a total of 6 

equations are formed. Addition of 2 

equations of reaction forces at the point of 

connection to it, a total of 8 equations 

Correct answers (4,10,7,1,8,9,3,5,6,2).  

The application of the proposed method now in the final assessment of students' knowledge 

on the topics allocated to the independent study of theoretical mechanics also gives positive results. 

In this case, materials are selected from a bank of questions covering topics of independent study of 

the subject. Given that the final control is usually designed to take at least a few hours, a spreadsheet 

consisting of 15-30 questions from all topics of independent study is recommended for students. An 
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increase in the number of questions usually allows a more accurate assessment of a student’s level of 

knowledge. 

Determine the compatibility in the questions: 

 

1 

How are the problems 

solved considering the 

friction force? 

1 A point on a solid body whose acceleration is zero at a 

given moment 

2 What is the difference 

between static explicit and 

implicit issues? 

2 Equilibrium equations are formed by adding the forces 

of inertia to the series of reaction forces. 

3 How are the reaction forces 

of a solid body found? 

3 Giving a possible shift to the reaction force to be found, 

the problem is solved by zeroing the work done 

4 What is the definition of the 

instantaneous center of 

acceleration? 

4 The equation of equilibrium is solved by adding the 

formula of friction force to the series 

5 Show the differential 

equation of forced 

oscillating motion? 

5  Jxy=Σmkxkyk,       Jyz=Σmkykzk,        Jzx=Σmkzkxk 

6 Show the law of forced 

oscillating motion under the 

influence of ambient 

resistance? 

6  

𝐼𝑧 = 𝐼𝑐𝑧 + 𝑚 ∙ 𝑑2 

7 Show the formula for the 

moment of inertia of 

centrifugal force? 

7 )sin(2 0

2 +=++ ptPxkxbx   

 

     

8 Find the form of the 

Huygens-Steiner theorem 

formula? 

8 

22222

022

4)(

)sin(
)sin(

pbpk

ptP
tbkaex bt

+−

++
++−= − 

  

 

 

 

 

9 How is dynamic pressure 

found? 

9 If the number of unknowns in the problem is equal to or 

less than the number of equilibrium equations, it is 
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called a statically definite problem, otherwise it is called 

a statically uncertain problem. 

10 Explain the Dalamber 

principle? 

10 𝑎 𝐵 = 𝑎 𝐴 + 𝑎 𝐴𝐵  

 

 

11 What is a possible move? 11 Any infinitely small migration that satisfies the 

connections made to the system 

12 How is the principle of 

possible migration 

expressed? 

12 Vibrational motion when the frequency of free 

oscillation is equal to the frequency of forced oscillation 

13 How are the basic reaction 

forces found using the 

principle of possible 

displacement? 

13 The structure is divided into two parts, the balance of 

each of which is checked separately 

14 What is a resonance 

phenomenon? 

14 In order for an ideal, non-releasing stationary system 

system to be in equilibrium, the sum of the active forces 

applied to it in any possible displacement of the system 

must be zero and sufficient. 

15 By which formula is the 

acceleration of an arbitrary 

point on a body in plane 

parallel motion found? 

 The active forces acting on the system, if we add the 

reaction forces at any time to the number of contact 

reaction forces, their sum is zero. 

Correct answers (4,9,13,1,7,8,5,6,2,15,11,14,3,12,10). 

The final conclusion is that as a result of the use of the method of "confusing logic" in the 

assessment of students' knowledge of the subjects allocated to independent study of theoretical 

mechanics, students can independently organize the topics they study, divide them into components, 

compare with other topics, understand new information. skills are formed. The use of this method in 

the assessment of students' knowledge on the topics of independent study allows students to 

systematically study the knowledge of science, to organize what they have learned, to divide it into 

parts, to distinguish them from each other. As a result of applying this method, the level of knowledge 

of students will increase significantly. Expands the teacher's ability to objectively determine the level 

of knowledge of students, to conduct intermediate and final assessments. 
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