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Summary of the educational component: 
 The aim is to develop research skillsin the field of theory and methodology  of measurements 

of geometric quantities at industrial enterprises,  to instill  practical  skills and the abilityto apply 
basic methods and approaches for reliablemeasurements of geometric quantities at  
industrial enterprises. 
Subject: theoretical and methodological bases of  measurements of geometric quantities. 
The main tasks of studying the discipline are: 

− substantiation and presentation of uniform theoretical and methodological 
foundations of the principles  of measurement of geometric quantities; 

− study of methodsof measurement of geometric quantities; 

− formation of directions for improvement and development of methods  of 

measurement of geometric quantities at industrial enterprises; 
 
 Prerequisites for studying the educational component:  
Fundamentals of Metrology and Measuring Equipment, Physical Quantities and 

Measurements. Competencies acquired by the applicant: 

General competencies:  
Ability to apply professional knowledge and skills in practical situations; 
Ability to search, process and analyze information from various sources, application of 

information and communication technologies; 
Ability to learn and master modern knowledge, ability to identify, pose and solve 

problems; 

Special (professional) competencies: 
Ability to analyze the components of error by their essential features, operate with the 

components of error/uncertainty in accordance with measurement models.  
Ability to apply basic knowledge of methods and measures aimed at ensuring, 

maintaining and improving the reliability of data processing of the results of measurements, 
tests and control of products, at all stages of their life cycle, as well as the study of modern 
information and analytical technologies for data processing. 

Ability to carry out adjustment and experimental testing of certain types of devices in 
laboratory conditions and at facilities. 
 
Learning outcomes:  
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To be able to deepen the acquired and acquire new professional knowledge in 
accordance with the latest stages of development of advanced technologies, equipment and 
methods of organizing technological processes, to be competent in advanced professional 
issues. 

Be able to apply information technology, software and the Internet in solving specific 
problems of professional activity. 

 
Thematic plan 

No. Назва тем (ЛК, Л З, ПЗ, СЗ, СР) 

Number of 
hours 

Ophal 
Notice
able 

1 

LC Plane-parallel finite measures of length. Dimension 
measurement with calipers. 

2 2 

Comparative analysis of different types of calipers. 2 2 

CP Methods for taking into account the force actions of the 
operator when using a caliper during high-precision 
measurements. 

12 14 

2 

LC Micrometric instruments. Special warnings and precautions 
for use. 

2 - 

Features ofthe use of micrometric tools for various practical 
tasks. 

2 - 

SR Metrological Characteristics of Micrometric Instruments. 12 - 

3 

LC Basic methods and means of controlling the accuracy of the 
shape and arrangement of surfaces. 

2 - 

P Z Analysis of methods for measuring the ellipticity of shafts. 2 - 

CP Cone, Barrel and Saddle Measurement Technique 12 14 

4 

LC Calibers. General information. Gauges for controlling lengths, 
heights, depths, ledges. Complex calibers. 

2 - 

PZ Design of a shackle gauge to control the size of the shaft. 2 - 

CP Construction of a gauge-plug to control the size of the hole. 12 14 

5 

LUC. Optomechanical devices. Design and principle of operation. 2 - 

Analysis of metrological characteristics of the interferometer. 2 - 

CP Analysis of metrological characteristics of vertical optimeter 
and instrument microscope.  

12 14 

6 

LC Laser scanners for measuring the volume of containers. 2 - 

P Z Analysis of the method for determining the accuracy of tank 
volume measurement by a laser scanner. 

2 - 

SR Study of the fields of application of laser scanners. 12 14 

7 

LC Principles of operation of coordinate measuring machines, 
their composition and functioning. 

2 - 

PZ Justification of requirements for the components of a 
coordinate measuring machine. 

2 - 

CP Analysis of Mobile Coordinate Measuring Machines. 8 14 

8 

LK Basic metrological characteristics of coordinate measuring 
machines. 

2 2 

PZ Environmental Influence on the Accuracy of Coordinate 
Measuring Machine. 

2 2 

CP Coordinate Measuring Machine Software Analysis. 8 14 

Toget
her 

LUX 16 4 

BIRD 16 4 

WED 88 112 

Total for the academic discipline 120 120 



 

Teaching Methods:  

MH1 – verbal method (lecture, educational discussion, explanation, story); 
MH2 – practical method (practical exercises);  
MH3 – visual method (method of illustrations, method of demonstrations); 
MH4 – work with literature (educational, methodological, normative literature, search for 
information on a task); 
MH5 – video method in combination with the latest information technologies and computer 
learning tools (distance); 
MH6 – independent work; 
 
Forms and methods of assessment 
FMO2 – final control (test) 
FMO4 – written control (individual tasks) 

FMO5 – test control (standardized tests, final comprehensive tests) 
FMO7 – practical examination (defense of practical works) 

 
Grading system and requirements:  

Current Academic Performance  
1 The current performance of applicants for the performance of educational types of 
work in training sessions and for  the performance of tasks of independent work is assessed 
using a four-point scale of  grades, followed by conversion into a 100-point scale. When 
assessing current academic performance, all types of work provided for by the curriculum 
are taken into account.  
1.1 Lectures are evaluated by determining the quality of performance of specified tasks. 
1.2 Practical classes are assessed by the quality of the control or individual task, the 
performance and design of practical work. 
2 Assessment of the current performance of higher education applicants is carried out 
at each practical lesson (laboratory or seminar) on a four-point scale  ("5", "4", "Z", "2") and 
is recorded in the journal of academic performance. 
 – "excellent": the applicant has mastered the theoretical material flawlessly, demonstrates 

deep knowledge of  the relevant topic or discipline, the main provisions; 

– "good": the applicant has mastered the theoretical material well, knows the main 

aspects of  primary sources and recommended literature, presents it reasonably; has 

practical skills, expresses his/her thoughts on  certain problems, but makes certain 

inaccuracies and errors  in the logic of the presentation of theoretical content or in the 

analysis of practical content;  

– "satisfactory": the applicant has mainly mastered the theoretical knowledge of the 

topic or discipline, is guided by primary sources and recommended literature, but answers 

unconvincingly, confuses concepts, hesitantly answers additional questions, does not have 

stable knowledge; answering questions of a practical nature, reveals inaccuracy in 

knowledge,  does not know how to evaluate facts and phenomena, connect them with their 

future profession; 

– " unsatisfactory": the applicant has not mastered the educational material of the 
topic (discipline), does not know scientific facts, definitions, is almost not oriented in primary 
sources and recommended literature, there is no scientific thinking, practical skills are not 
formed. 
3 The final score  for the current activity is recognized as the arithmetic mean of  the points  
for each lesson, for individual work, current tests according to the formula:  

1 2поточ К К ... Кn
К

n

+ + +
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where 
поточК is the final assessment of success based on the results of the current 



control; 

1 2К ,К ,...,Кn       – assessment of n the success of the current control measure; 

n       – the number of current control measures. 

Grades are converted into points according to the conversion scale (Table 1). 
 
Table 1 – Conversion of the average score for current activities into a multi-point 

scale 

4-бальна 
size 

100- 
бальна 

size 

4- бальна 
size 

100- 
бальна 

size 

4- бальна 
size 

100- 
бальна 

size 

4- бальна 
size 

100- бальна 
size 

5 100 4,45 89 3,90 78 3,35 67 

4,95 99 4,4 88 3,85 77 3,3 66 

4,9 98 4,35 87 3,80 76 3,25 65 

4,85 97 4,3 86 3,75 75 3,2 64 

4,8 96 4,25 85 3,7 74 3,15 63 

4,75 95 4,20 84 3,65 73 3,1 62 

4,7 94 4,15 83 3,60 72 3,05 61 

4,65 93 4,10 82 3,55 71 3 60 

4,6 92 4,05 81 3,5 70 1.78 to 2.99 from 35 to 
59 

Reassembly 

4,55 91 4,00 80 3,45 69 0 to 1.77 from 0 to 34  

4,5 90 3,95 79 3,4 68 Re-study 

 

Summative Assessment 
1 A higher education applicant receives  credit at the last lesson in  the discipline based  on 
the results of the current assessment. The average score for the current activity is converted 
into points on a 100-point scale, according to the conversion table  (Table 1).  
 Applicants for higher education who have an average  current grade  in the discipline lower 
than  "3" (60 points)  in the last lesson can increase their current score by taking tests  in 
the discipline.  
Assessment of applicants' knowledge through testing is carried out on a scale: 

– "Excellent": at least 90% of correct answers; 
– "Very good": from 82% to 89% of correct answers; 
– "Good": from 74% to 81% of correct answers; 
– "Satisfactory": from 67% to 73% of correct answers; 
– "Satisfactory sufficient": from 60% to 66% of correct answers; 

– "Unsatisfactory": less than 60% of correct answers. 
 2 The condition for receiving credit is: 
 – making up for all missed classes; 
 – the average current grade in the discipline is not lower than " 3" (60 points). 
3 For individual independent work and participation in scientific events, applicants are 
awarded additional points.  
3.1 Additional points are added to the sum of points scored  by the higher education student 
for the current educational activity (for disciplines for which the final form of control is a 
credit), or to the final grade in  the discipline, the final form of control for which is an exam.   
3.2 The number of additional points awarded for different types of individual tasks depends 
on their volume and significance: 

– prizes in the discipline at the international / all-Ukrainian competition of scientific 
student works – 20 points; 

– prizes in the discipline at All-Ukrainian Olympiads – 20 points;  
– participation in the international / all-Ukrainian competition of scientific student 

works – 15 points 



– participation in international/all-Ukrainian scientific conferences of students and 
young scientists – 12 points; 

– participation in All-Ukrainian Olympiads in the discipline – 10 points 
– participation in Olympiads and scientific conferences of KhNAHU in the discipline 

– 5 points; 
– performance of individual research (educational) tasks of increased complexity – 5 

points. 
3.3 The number of additional points may not exceed 20 points. 
4 Learning outcomes are evaluated: 
 – on a two-point scale  (passed/not passed) according to Table 2; 
 – on a 100-point scale (for differentiated credit) according to Table 3. 
The final grade, together with additional points, cannot exceed 100 points. 

 
Table 2 – Scale of Points Conversion to the National Grading System  

 

On a 100-point scale On a national scale 

from 60 points to 100 points Enrolled 

less than 60 points Uncredited 

 

Table 3 – Scale for assessing the knowledge of applicants based on the results of 
the final control in the academic discipline  

 

Score 
in 

points 

National Scale 
Score 

Assessment on the ECTS scale 

Score Criteria 

Ekzamen Passed 

90-
100 

P
e

rf
e
c

tl
y
 

E
n

ro
ll

e
d

 

A The theoretical content of the course has 
been mastered in its entirety, without gaps, 
the necessary practical skills of working with 
the mastered material have been formed, all 
the educational tasks provided by the training 
program have been completed, the quality of 
their implementation has been assessed by a 
number of points close to the maximum 

80–89 

G
o

o
d

 

E
n

ro
ll

e
d

 

B The theoretical content of the course has 
been mastered in its entirety, without gaps, 
the necessary practical skills of working with 
the mastered material have been mainly 
formed, all the educational tasks provided by 
the training program have been completed, 
the quality of most of them is assessed by a 
number of points close to the maximum 

75-79 З The theoretical content of the course has been 
mastered in its entirety, without gaps, some 
practical skills of working with the mastered 
material are not formed enough, all the training 
tasks provided by the training program are 
completed, the quality of none of them is 
assessed by the minimum number of points, 
some types of tasks are completed with errors 



Score 
in 

points 

National Scale 
Score 

Assessment on the ECTS scale 

Score Criteria 

Ekzamen Passed 

67-74 

S
a

ti
s

fa
c

to
ry

 

D The theoretical content of the course has been 
mastered partially, but the gaps are not 
significant, the necessary practical skills of 
working with the mastered material are mainly 
formed, most of the educational tasks provided 
by the training program have been completed, 
some of the completed tasks may contain 
errors 

60–66 And The theoretical content of the course has been 
mastered partially, some practical skills have 
not been formed, many of the training tasks 
provided by the training program have not 
been completed, or the quality of some of them 
has been assessed with a number of points 
close to the minimum. 

35–59 

D
is

a
p

p
o

in
ti

n
g

 

N
o

t 
C

re
d

it
e
d

 

Currency The theoretical content of the course has been 
mastered partially, the necessary practical 
skills have not been formed, most of the 
training programs have not been completed, or 
the quality of their performance has been 
assessed by a number of points close to the 
minimum; With additional independent work on 
the course material, it is possible to improve 
the quality of educational tasks (with the 
possibility of re-assembling) 

0–34 

U
n

a
c

c
e

p
ta

b
le

 F The theoretical content of the course has not 
been mastered, the necessary practical skills 
have not been formed, all completed 
educational tasks contain gross errors, 
additional independent work on the course 
material will not lead to any significant 
improvement in the quality of educational tasks 
(with a mandatory repeated course) 

 

 Course Policy: 
– the course involves teamwork, the environment in the classroom is friendly, creative, open 
to constructive criticism; 

– mastering the discipline involves mandatory attendance of lectures and practical classes, 
as well as independent work; 
– independent work involves the study of individual topics of the discipline, which are 
submitted in accordance with the program for independent study, or were considered briefly; 
– all tasks envisaged by the program must be completed on time; 
– if a higher education applicant is absent from classes for a valid reason, he/she presents 
the completed tasks during self-preparation and consultation with the teacher; 
– while studying the course, students must adhere to the rules of academic integrity set out 
in the following documents: "Rules of Academic Integrity of Participants in the Educational 
Process of KhNAHU" (https://1ll.ink/PcnJz), "Academic Integrity. Checking the text of 
academic, scientific and qualification papers for plagiarism" (https://1ll.ink/PafAi), "Moral and 
Ethical Code of Participants in the Educational Process of KhNAHU (https://1ll.ink/1agFO). 

https://1ll.ink/PcnJz
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– if the fact of plagiarism is detected, the applicant receives 0 points for the task and must 
re-complete the tasks provided for in the syllabus; 
– cheating during tests and exams is prohibited (including the use of mobile devices). Mobile 
devices are only allowed to be used during online testing. 
 
Recommended Reading:  
 

1. Nabrodov, V. Z. Tolerances, Fits and Technical Measurements. Textbook.— Kyiv: 
Litera LTD, 2019. 224 p. (in Russian). 

2. Coordinate measuring machine: description, specifications, application. URL: 
https://1ll.ink/nr3qU/ (accessed 21.01.2023). 

3. Metrology, Ensuring the Uniformity of Measurements and Standards of Physical 
Units 

magnitudes: textbook / K. O. Chornoivanenko and others. Dnipro: Svidler A.L. 
Publishing House, 2022. 164 p. 4.  

4. Calibration and calibration of geometric and mechanical quantities. URL: 
https://1ll.ink/tJBdO (accessed 21.01.2023). 
 
Additional Resources: 

1. Distance learning course: 
https://dl2022.khadi-kh.com/course/view.php?id=5181. 
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