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INTRODUCTION

The curriculum on each discipline is a must for successful teaching process organization according to the European Credit Transfer System (ECTS). Teachers and students are to be familiarized with it. 

Grading system is an integral part of the syllabus and provides for assessment of student’s knowledge and skills during current, module and semester checks. Grading procedure is performed according to the national grading scale and European Credit Transfer System grading scale ECTS. 

1. EXPLANATORY NOTES
1.1 Subject status in the system of professional training

Discipline "Control and Management of Biotechnological Processes" is a part of the complex of basic disciplines for biotechnological engineers training and is aimed to create practical skills for realization of received knowledge in relevance to development of automation systems of biotechnological complex equipment. 
1.2. Target of the subject

The main goal of "Control and Management of Biotechnological Processes" teaching is to provide future professionals with necessary knowledge in the area of informational and program modes of management of biotechnological process energy consumed processes to solve the problems of process control; to analyze the economical consequences of environmental pollution; to prepare students for the work connected with optimization and implementation of new modes of control of biochemical and chemical technologies the corresponding equipment.
1.3. Objectives to study the subject

The main objectives of teaching the course are: 
· learning of principles, methods and modes of control and management of modern biotechnological processes;

· determination of the physical essence of phenomenon and processes connected with control of optimal using of raw materials and products of biotechnological production;

· analysis of the possibility of using and implementation of alternative sources of energy and modern methods of energy utilization and recuperation of waste heat, mastering of methods of usage of low potential thermal sources for usage in technological production process;
· mastering of scientific and practical information connected with optimal analysis of basic processes of biotechnological production and their apparatus implementation;
· learning of modern methods of control and management of biochemical technology processes, theory and practice of laboratory research and the scale-up basics while using the received results in industry;
· providing the necessary level of knowledge to select automatic schemes and equipment of typical processes of biotechnological industry.
1.4. Integrated requirements for knowledge and skills of the subject

As a result of this discipline mastering a student should:

know: 

- the singularities of basic bio- and chemical technologies in relevance with energy equipment and energy saving;

- the singularities of using of temperature and pressure sensors, gas and liquid analyzers;

- the systems of distribution and consumption of thermal, electrical energy and compressed air energy;
- record-keeping, measurement and control of raw material usage and distribution in biotechnological production;

- the control systems of regimes of energy consumption.  
be able to: 

- justify the expediency of technological equipment usage in modern biotechnological processes;

- analyze the character of causes of energy losses as well as losses of energy carries;

- determine the target and necessary measures connected with raw material losses;
- analyze the causes of energy and energy carries losses;

- execute the energy investigation of objects;

- determine the energy efficiency of biotechnological processes, participate in implementation of the received results and reserve the author rights;

- calculate a process energy balance and determine the necessary quantity of energy carries for its implementation on the industrial production scale;

- select processes and equipment for special projects of biotechnological production in relevance with their minimal environmental impact.

     1.5. Integrated requirements for learning outcomes in educational modules

The instructional material is structured according to a module principle and consists of four educational modules. 

1.5.1. As a result of studying the material of module № 1 “The basic concepts of production automation” a student should:

Know: 

- the principles of automatic regulation and control of technological processes;

- the structure of typical processes of biotechnological production.
Be able to: 

- determine the basic and auxiliary parameters which should be controlled while development automation control schemes;

- practical use of the received knowledge for automation control of technological processes.
1.5.2. As a result of studying the material of module № 2 “The basic systems of control, regulation and recording of technological parameters” a student should:

Know: 

- the principles of the structure of controllers of direct action;

- the principles of the structure of controllers of indirect action;

- determine the type and location of installation of executive units of automation systems.
Be able to: 

- create the control subsystems and control parameters in general technological schemes; 
- modify the controller design in accordance with given conditions of control system operation.
1.5.3. As a result of studying the material of module № 3 “Control and automation of typical technological processes of biotechnological production” a student should:

Know: 

- the principles of automation control of the objects with mechanical processes;

- the principles of automatic control of the objects with hydromecanical processes;
- the principles of automatic control of the objects with thermal processes;

- the principles of automatic control of the objects with chemical processes;

- the principles of automatic control of the objects with microbiological processes;
Be able to: 

- practical use of the received knowledge of automatic control of microbiological production objects with different level of complexity.
1.5.4. As a result of studying the material of module № 4 “The control and management of biotechnological processes" a student should:

Know: 

- the basics of control and automation of fermentor temperature regime;

- the basics of control and automation of mixing processes;

- the basics of control and automation of stream flow rates;

- the procedure of determination of a gas mixture composition in cultivators.
Be able to: 

- to develop the schemes and select equipment for automation system design; to control the basic technological processes of the branch.
1.6. Interdisciplinary links of the subject
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2. SUBJECT CONTENT
2.1. Training schedule of the subject

	№
	Topic
	Academic Hours

	
	
	All


	Lectures


	Laboratory Classes 
	Self- study

	1
	2
	3
	4
	5
	6

	6th semester

	Module № 1 “The basic concepts of production automation”

	1.1
	The basics of production automation. The target and tasks of the discipline.
	11
	4
	2
	5

	1.2.
	The elements of automation systems. The laws of regulation.
	11
	4
	2
	5

	1.3.
	Electric drive and electromagnetic actuators.
	8
	2
	2
	4

	1.4.
	The technological schemes of biotechnological production, the principles and methods of their automatic control.
	11
	4
	2
	5

	1.5
	The regulators of direct and indirect action, the design and principle of operation. The usage of positional regulators.
	8
	2
	2
	4

	1
	2
	3
	4
	5
	6

	1.6
	Module Test № 1
	3
	2
	
	1

	Total for the module № 1
	52
	18
	10
	24

	Module № 2 “The basic systems of control, regulation and recording of technological parameters”

	2.1.
	The state system of automation units. The basic definitions and terms of metrology.
	15
	6
	2
	7

	2.2.
	The standardized conventional denotation of automatic devices. The sensor and transducer denotation on the automatic schemes.
	12
	4
	2
	6

	2.3
	The functional automatic schemes; their structure and layout.
	12
	4
	2
	6

	2.4
	The systems of distant information transfer with unified and nonunified signals.
	8
	2
	2
	4

	2.5
	Home work №1
	8
	
	
	8

	2.6.
	Module Test № 2
	3
	2
	
	1

	Total for the module № 2
	58
	18
	8
	32

	Total for the 6th semester
	110
	36
	18
	56

	7th semester

	Module № 3 “Control and automation of typical technological processes of biotechnological production”

	3.1
	Automation of the objects with mechanical and hydromecanical processes.
	16
	2
	6
	8

	3.2.
	Automation of the processes of sterilization of nutrient liquid media and air.
	16
	2
	6
	8

	3.3.
	Automation of the mixing processes of nutrient liquid media.
	16
	2
	6
	8

	3.4.
	Home work № 2.
	8
	
	
	8

	3.5.
	Module Test № 3
	3
	2
	
	1

	Total for the module № 3
	59
	8
	18
	33

	Module № 4 “The control and management of biotechnological processes”

	4.1.
	Automation of the processes of microorganism cultivation by solid surface  state and submerged methods. 
	12
	2
	4
	6

	4.2.
	Automation of the processes of fermentation broth concentration.
	12
	2
	4
	6

	4.3
	Automation of the processes of evaporation of fermentation broth.
	11
	2
	4
	5

	4.4
	Automation of the processes of drying of the products of microbiological synthesis.
	10
	2
	4
	4

	4.5
	Module Test № 4
	2
	1
	
	1

	Total for the module № 4
	47
	9
	16
	22

	Total for the 7th semester
	106
	17
	34
	55

	Total for the subject
	216
	53
	52
	111


2.2. Development of the didactic process for different types of classes
2.2.1. Lectures, their subject matters and planned hours

	№ 
	Topic
	Academic Hours

	
	
	Lectures
	Self- study

	1
	2
	3
	4

	6th semester

	Module № 1 “The basic concepts of production automation”

	1.1
	The basic concepts of production automation. The target and tasks of the discipline.
	2
	2

	1.2
	The methods of control of parameters of technological regime of microbiological production.
	2
	2

	1.3
	The elements of automation systems and their classification.
	2
	2

	1.4
	The usage of regulation laws in regulators of continuous action; actuators.
	2
	2

	1.5
	Electric drive and electromagnetic actuators.
	2
	2

	1.6
	The parts of automation systems of regulation of technological process parameters.
	2
	2

	1.7
	The technological schemes of biotechnological production, the principles and method of their automatic control.
	2
	2

	1.8
	The regulators of direct and indirect action, the peculiarities of regulator application and their characteristics.
	2
	2

	1.9
	Module Test № 1
	2
	1

	Total for the module № 1
	18
	17

	Module № 2 “The basic systems of control, regulation and recording of technological parameters”

	2.1.
	The principles and methods of measurements. The errors of measurement of physical magnitudes. 
	2
	2

	2.2
	The state system of devices and tools for their automation.
	2
	2

	2.3.
	The measuring devices and their classes and metrological characteristics.
	2
	2

	2.4
	The standard conventional symbols of devices and automation means.
	2
	4

	2.5.
	The usage of Latin symbols in conventional designation of automatic control schemes.
	2
	2

	2.6
	The functional schemes of automation, the designation and design. Input data used for design of technological process automation system.
	2
	2

	2.7.
	Conducting of analysis and selection of elements of control automation system.
	2
	2

	2.8.
	The systems of distant information transfer with unified and nonunified signals.
	2
	2

	2.9
	Module Test № 2
	2
	1

	Total for the module № 2
	18
	17

	Total for the 6th semester
	36
	34

	1
	2
	3
	4

	7th semester

	Module № 3 “Control and automation of typical technological processes of biotechnological production”

	1
	2
	3
	4

	3.1
	The components and principles of design of the control system of vacuum filtration units parameters.
	2
	2

	3.2.
	The components and principles of design of the control system of nutrient liquid media and air sterilization installation parameters.
	2
	2

	3.3
	The components and principles of design of the three reactors control system for stream flow matching. 
	2
	2

	3.4.
	Module Test № 3.
	2
	1

	Total for the module № 3
	8
	7

	Module № 4 “The control and management of biotechnological processes”

	4.1.
	The control and automation of fermentor temperature regime.

	2
	2

	4.2.
	The components and principles of design of the control system parameters of biotechnological substances concentration with selective permeation.
	2
	2

	4.3.
	The components and principles of design of the control system parameters of biotechnological substances evaporation.
	2
	2

	4.4.
	The components and principles of design of the control system parameters of biotechnological substances convective and sublimation drying.
	2
	2

	4.5
	Module Test № 4.
	1
	1

	Total for the module № 4
	9
	9

	Total for the 7 th semester
	17
	16

	Total for the subject
	53
	50


2.2.2. Laboratory classes, their subject matters and planned hours

	№
	Topic
	Academic Hours

	
	
	Laboratory Classes
	Self-study

	1
	2
	3
	4

	6th semester

	Module № 1 “The basic concepts of production automation”

	1.1
	The investigation of the operation of temperature sensors.
	2
	1

	1.2
	The investigation of the operation of pressure sensors.
	2
	1

	1.3
	The investigation of the operation of level sensors.
	2
	2

	1.4
	The investigation of the operation of electric drive actuators of automation systems.

	2
	1

	1
	2
	3
	4

	1.5
	The investigation of the operation of electromagnetic actuators of automation systems.
	2
	2

	Total for the module № 1
	10
	7

	Module № 2 “The basic systems of control, regulation and recording of technological parameters”

	2.1.
	The investigation of the operation of commutative devices of automation systems.
	2
	1

	2.2.
	The investigation of the operation of microprocessor units for data collection and signal transfer.
	2
	2

	2.3.
	The development of the automation system of a medium heating process.
	2
	2

	2.4.
	The development of the automation system of a medium cooling process. 
	2
	2

	Total for the module № 2
	8
	7

	Total for the 6th semester
	18
	14

	7th semester

	Module № 3 “Control and automation of typical technological processes of biotechnological production”

	3.1-3.3
	The investigation of automatic control system of nutch-filters.
 
	2
2

2
	6

	3.4-3.6
	The investigation of automatic control system of continuous liquid media sterilization unit.
	2
2

2
	6

	3.7-3.9
	The investigation of automatic control system of a mixing reactor.
	2
2

2
	6

	Total for the module № 4
	18
	18

	Module № 4 “The control and management of biotechnological processes”

	4.1-4.2
	The investigation of automatic control system of fermentor unit.
	2
2
	4

	4.3-4.4
	The investigation of automatic control system of ultrafiltration unit.
	2
2
	4

	4.5-4.6
	The investigation of automatic control system of evaporation unit.
	2
2
	3

	4.7-4.8
	The investigation of automation control system of sublimation drying unit.
	2
2
	2

	Total for the module № 4
	16
	13

	Total for the 7th semester
	34
	31

	Total for the subject
	52
	45


2.2.3. Student self-study, its content and planned hours

	№
	Self-study Content
	Academic Hours

	1
	2
	3

	6th semester

	1.
	Processing of lectures
	32

	2.
	Preparation to laboratory classes
	14

	3.
	Execution of home work № 1.
	8

	4.
	Preparation to module tests
	2

	
	Total for the 6h semester
	56

	
	7th semester
	

	1.
	Processing of lectures
	14

	2.
	Preparation to laboratory classes
	31

	3.
	Execution of home work № 2.
	8

	4.
	Preparation to module tests
	2

	
	Total for the 7th semester
	55

	Total for the subject
	111


2.2.3.1. Homework

Homeworks are performed in the 6th and 7th semesters, in accordance with the approved in due course guidelines, for deepening the theoretical knowledge and skills of students, and is an important step in study material that is taught in the 6th and 7th semesters.

The homework № 1 is done on the basis of educational material given for self study by students, and is the part of modules №1, № 2 "The basic concepts of production automation", "The basic systems of control, regulation and recording of technological parameters".
The specific goal of the homework № 1 is, depending on the variant of the task, in the studying and mastering of design of sensors used for determination of parameters of technological schemes of typical biotechnological production.
The homework № 2 is done on the basis of educational material given for self study by students, and is the part of modules №3, № 4 "Control and automation of typical technological processes of biotechnological production", "The control and management of biotechnological processes".

The specific goal of the homework № 2 is in the development of automatic control system of biotechnological processes with selection of the necessary automation system elements and writing the algorithm of operarion. 
The homeworks №1, 2   carrying out, registration and defending are done by the student individually in accordance with the guidelines.

The time required for the homeworks №1, 2 execution  is up to 8 hours of self work.
3. BASIC CONCEPTS OF GUIDANCE ON THE SUBJECT
3.1. List of references

Basic literature
3.1.1. Автоматика и автоматизация производственных процессов / Под ред. проф. Г.К.Нечаева. –К.: Вища школа, 1985. -279с.

3.1.2. Арховский В.Ф., Серегин Ю.Н. Основы автоматического регулирования. –М.: Машиностроение, 1974. -208с.

3.1.3. Нудлер Г.И., Тульчин И.К. Основы автоматизации производства. -М.:Высшая школа, 1968. – 209 с.

3.1.4. Основы автоматизации управления производством: Учебное пособие для студентов технических ВУЗов /Под ред. И.М.Макарова- М.: Высшая школа, 1983.- 504 с.

Additional literature
3.1.5. К.Г. Федосеев. Физические основы и аппаратура микробного синтеза биологически активных соединений. М. Медицина, 1977. – 304 с.

3.1.6. Юркевич Е.И. Теория автоматического управления.- Л.: Энергия, 1969.- 375 с.

3.1.7. В.М. Кантере. Теоретические основы технологии микробиологических производств. – М.: Агропромиздат, 1990. –271 с.

3.2. List of basic guidance materials for the subject
	№
	Name
	Index of Topics where Guides are Used
	Amount

	1.
	Posters
	3.1, 3.2, 3.3, 4.1, 4.2, 4.3, 4.4
	6 copies.
A1

	2.
	Guidelines  for the execution of home works
	1.2
	E-version. 

	3
	Guidelines for the execution of laboratory works
	1.1-1.3, 2.1-2.4, 3.1-3.4, 4.1-4.4
	E-version.


4. STUDENTS’ KNOWLEDGE AND SKILLS GRADING SYSTEM
4.1. Basic terms, concepts, definitions

4.1.1. Semester Examination is a form of final check of how well a student has mastered both theoretical and practical material in a given discipline during a semester. Passing examination is held during the examination period in the presence of a board of examiners headed by the chief of the department in accordance with the established time-table. 

In order to provide objectivity of ratings and transparent control of acquired knowledge and skills of students, semester control at the University is writing or using a computer information technology. This rule does not apply to subjects presenting educational material of which requires students’ mostly verbal responses. The list of disciplines with oral or combined form of semester control is set separately for each major (specialty) training in consultation with the Vice-Rector for Academic Affairs.
4.1.2. Semester Graded Test is a form of final control which consists in the estimation of mastering of educational material a student from certain discipline on the basis of results of implementation them of all of types of the planned educational work during a semester: audience work during lecture, practical, seminar, laboratory employments and others like that and independent work at implementation of individual tasks (calculation-graphic works, abstracts and others like that).

The semester graded test does not foresee the obligatory presence of student and proposed on condition that a student executed all of previous types of educational work established by the executable educational code of discipline, and got positive (on a National Scale) final module ratings estimations for each of the modules. Thus a teacher for clarification of separate positions has a right to conduct with a student additional control work, interview, express control and others like that.

4.1.3. ECTS system is a model of academic process organization based on a combination of two constituents: module technology of training and credits (Test Units) and covers the content, forms and facilities of academic process, forms of checking students’ knowledge and skills quality as well as academic activity of students both in class and outside it (i.e. self-study). The ECTS system aims at making students work on a systematic basis during the semester in view of their future professional success.

4.1.4. A module is a logically complete, relatively independent integral part of a training course, a set of theoretical and practical tasks of relevant content and structure with an elaborated system of methodical, educative, individual and technological support, a necessary component of which is an appropriate form of grading.  

4.1.5. A credit (test unit) is a single unit of measuring work done by students both in class and outside it (academic load) which is equivalent to 36 working hours.

4.1.6. A grade is a quantitative measuring unit of students’ learning outcomes assessment, based on a multi-value scale as they perform their pre-assigned set of academic tasks.

4.1.7. The ECTS grading system is a system of measuring the quality of all types of classroom and self-study work done by students as well as the level of their knowledge and skills by assessing them in values according to the 100-value scale with further transfer of these values into the National Scale and the ECTS scale.

The grading system envisages the use of the following grades: the current Module Grade, the module test grade, the total Module Grade, the semester Module Grade, the examination grade and the Total Semester Grade.

4.1.7.1. The current Module Grade consists of values which a student gets for a certain kind of academic work in mastering a given module, i.e. doing and defending his/her individual tasks, practical works. 

4.1.7.2. The module test grade is determined in values and in National Scale grades as a result of doing the module test.

4.1.7.3. The total Module Grade is determined in values and in National Scale grades as the sum of the current Module Grade and test Module Grade.

4.1.7.4. The semester Module Grade is determined in values and in National Scale grades as the sum of the total Module Grades obtained after studying the material of all the modules within a semester. 

4.1.7.5. Examination grade is determined (in scores and National Scale) on the results of examination tasks performance.

4.1.7.6. Test grade is determined (in scores and National Scale) on the results of all academic work during the semester.

4.1.7.7. The Total Semester Grade is determined as the sum of the semester Module Grade and the semester differentiated test grade in values, National Scale grades and ECTS scale grades.

The final grade is the discipline that is taught for several semesters, is defined as the arithmetic average of Total Semester Grades in scores (with the discipline - the sixth and seventh semesters) with its subsequent transfer to the evaluation of National Scale and ECTS scale.
4.2. Methods of the knowledge and skills assessment rating system

4.2.1. Grading of different kinds of academic work performed by a student is done in accordance with table 4.1.
4.2.2. The minimum number of positive marks of the current Module Grade for each of the modules that allow students to get a positive grade is determined by the total for each application listed in Table 4.2.
Completed academic activity is reckoned to a student if he/she got a positive grade at the National Scale according to table 4.2.
4.2.3. The sum of the grades received by the student for certain forms of academic work is named as current Module Grade which is put in the register of the module control. To the current Module Grade can be added additional incentive and penalty points.

4.2.4. The student is allowed to carry module test if he/she has current Module Grade value not less than 60% of the maximum module current rating.

4.2.5. The module control of the modules №1-№4 is conducted by the commission, which is headed by the head of department, by performance by the student of module control work during to two academic hours and its defending.
Table 4.1

Grading of different kinds of academic activities performed by a student

	6th Semester

	Module №1
	Module №2
	Мах

Grade

	Kind of Academic Activities
	Мах

Grade
	Kind of Academic Activities
	Мах

Grade
	

	Laboratory works №1.1-1.5 carrying out and defending (5×6)
	30 (total)
	Laboratory works №2.1-2.4 carrying out and defending (4×6)
	24 (total)
	

	
	
	Carrying out and defending of the home work №1
	10
	

	For carrying out module test № 1, a student must receive not less than 20 values 
	For carrying out module test № 2, a student must receive not less than 21  values 
	

	Module Test №1
carrying out
	12
	Module Test №2 carrying out
	12
	

	Total for module №1
	42
	Total for module №2
	46
	

	Semester Graded Test
	12

	Total Semester Grade
	100

	7th Semester

	Module №3
	Module №4
	Мах

Grade

	Kind of Academic Activities
	Мах

Grade
	Kind of Academic Activities
	Мах

Grade
	

	Laboratory works №3.1-3.3, №3.4-3.6  carrying out and defending (2×9)
	18
	Laboratory work №4.1-4.4 carrying out and defending (4x7) 
	28 (total)
	

	Laboratory works №3.7-3.9 
	10
	Homework №2 carrying out and defending
	8
	

	For carrying out module test № 3,

 a student must receive not less than     18  values
	For carrying out module test № 4, 

a student must receive not less than 

22 values
	

	Module Test №3 carrying out
	12
	Module Test №4 carrying out
	12
	

	Total for module №4 carrying out
	40
	Total for module №4
	48
	

	Semester Examination Grade
	12

	Total Semester Grade
	100


Table 4.2

Correspondence between the Grades and the National Scale
	Grades
	National Scale

	Laboratory works carrying out and defending 
	Homework carrying out and defending
	Module Tests carrying out
	

	№3.1-3.3, 3.4-3.6 
	№1.1-1.5, 2.1-2.4
	№3.7-3.9
	№4.1-4.4
	№ 1
	№ 2
	
	

	9
	6
	9-10
	7
	9-10
	8
	11-12
	Excellent

	7-8
	5
	8
	6
	8
	6-7
	9-10
	Good

	6
	4
	6-7
	4-5
	6-7
	5
	7-8
	Satisfactory

	under 6
	under 4
	under 6
	under 4
	under 6
	under 5
	under 7
	Bad


4.2.6. The sum of current and control Module Grade represents a total Module Grade which is expressed in grade by the National Scale according to Table 4.3.

Table 4.3
Correspondence between the Total Module Grades and the National Scale
	Module № 1
	Module № 2
	Module № 3
	Module № 4
	National Scale

	38-42
	42-46
	36-40
	43-48
	Excellent

	32-37
	35-41
	30-35
	36-42
	Good

	25-31
	28-34
	24-29
	29-35
	Satisfactory

	under 25
	under 28
	under 24
	under 29
	Bad


4.2.7. The module is passed by the student if he/she during the module control has received positive (by the National Scale) a control Module Grade (Table 4.2) and a positive total module rating grade (Table 4.3).

4.2.8. In case if the student is absent on the module control for any reasons (has not the admission, illness, etc.), against his/her surname in a column "Control Module Grade" in a register of the module control it is noted "Absent", and in a column "Total Module Grade" – "Not certified".

If the student has admission to the module control and is absent for important reason confirmed with the document, it is considered that the student has no academic debts. Otherwise it is considered that the student has academic debts and the question of the further passage by the student of the module control is decided by the established procedure.

4.2.9. If the student has received unsatisfactory control Module Grade he should pass repeatedly the module control by the established procedure.

         4.2.10. At repeated passing of module control the maximum of control Module Grade which the student can receive is 10 (grade "Good" on the National Scale) that is reduced by 2 points with respect to the maximum grades represented in the table 4.2.
4.2.11. The sum of total Module Grade represents a Total Semester Module Grade which is transferred into grade by the National Scale (Table 4.4).
4.2.12. If a student has a positive (by the National Scale) Total Semester Module Grade, he is admitted to the semester exam, which is planned in the 7th semester according to the Curriculum.
4.2.13. The semester exam is conducted by the commission, which is headed by the head of department, by performance by the student of written exam lasts up to three academic hours and its defending. 
	Table 4.4                                                 

Correspondence between the Semester Module Grades  and the National Scale
	
	Table 4.5                                                 

Correspondence between the Graded Test, Examination Grade and the National Scale

	Semester Grades 
	National Scale
	
	Grades
	National Scale

	79-88
	Excellent 
	
	Graded Test
	Examination Grade
	

	66-78
	Good 
	
	12
	11-12
	Excellent 

	53-65
	Satisfactory 
	
	10
	9-10
	Good 

	under 53
	Bad 
	
	8
	7-8
	Satisfactory 

	
	
	
	-
	under 7
	Bad


4.2.14. The course of discipline in this semester is enrolled to the student if he/she during the semester examination received positive (by the National Scale) examination rating grade (Table 4.5).

Otherwise he/she must pass again semester examination in the established procedure.
4.2.15. At repeated passing of semester examination maximum value of exam rating grade that can get a student is 10 ("Good" by the National Scale), thus it is decreased for two points in comparison with the maximum grade shown in Table 4.5.

4.2.16. The sum of Total Semester Module Grade and exam rating grade in grades represents a Total Semester Grade which is transferred in grade by the National Scale and ECTS scale (Table 4.6). 
4.2.17. A student has the right not to pass semester exam and get Total Semester Grade without examination if he performed during the semester all types of training without violating deadlines and without repeating passing and got positively (by the National Scale) Total Semester Module Grade.

Otherwise, he/she should definitely pass semester exam.

4.2.18. To obtain exemption from the exam the student must apply in the established procedure a written application addressed to the Director of the Institute.

4.2.19. The Total Semester Grade of a student, who has performed throughout the semester all types of training without violating deadlines and without repeating passing, got positive (by the National Scale) Total Semester Module Grade and decided not to pass the examination, equals to the sum the Total Semester Module Grade and minimum examination rating grade established for each category of final semester Module Grades (for "Excellent" – 11 grades, for "Good" – 9 grades, for "Satisfactory" – 7 grades).
4.2.20. If a student is absent on the semester examination, that he must pass, for any reason (has not the admission, illness, etc.) against his/her name in the column "Examination Grade" in the examination register it is noted "Absent", and in a column "Total Semester Grade" – " Not certified".

If the student has admission to the examination and is absent for important reason confirmed with the document, it is considered that the student has no academic debts. Otherwise it is considered that the student has academic debts and the question of the further passage by the student of the examination is decided by the established procedure.

Table 4.6
Correspondence of the Total Semester Grades to the National Scale and the ECTS System

	Total Semester Grades
	National Scale
	ECTS System

	
	
	ECTS Grade
	Explanation

	90-100
	Excellent
	A
	Excellent 

(excellent performance with insignificant shortcomings)

	82 – 89
	Good
	B
	Very Good

(performance above the average standard with few mistakes)

	75 – 81
	
	C
	Good

(good performance altogether with a certain number of significant mistakes)

	67 – 74
	Satisfactory
	D
	Satisfactory

(performance meets the average standards)

	60 – 66
	
	E
	Sufficient

(performance meets the minimal criteria)

	35 – 59
	Bad


	FX
	Bad

(bad performance; a second testing is required)

	1 – 34
	
	F
	Bad

(very bad performance; a student shall retake the course)


4.2.21. The Total Semester Grade in a semester, in which Graded Test is foreseen (in the 6th semester for the subject), equals to the sum the Total Semester Module Grade and Graded Test value established for each category of Total Semester Module Grades (for "Excellent" – 12 grades, for "Good" – 10 grades, for "Satisfactory" – 8 grades).

4.2.22. The repeating semester control to increase Total Semester Grade is not allowed if previous examination grade is positive.
4.2.23. The total Semester Grade in grades, in grade by the National scale and ECTS System is put in the student’s record book and educational card.
4.2.24. The total Semester Grade is put in the student’s record book and educational card, for example: 92/Excel./А, 87/Good/B, 79/Good/C, 68/Satisfact./D, 65/Satisfact./E, etc.
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