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	Course placement
	


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The purpose and objectives of the credit module
The purpose of the credit module is to form students' abilities to be able to solve the following typical tasks:
- development of technological design of cast or stamped workpiece;
- determination of the economic efficiency of the use of one or another method
manufacturing of the workpiece;
- development of design documentation for the drawing of the part when
technological processing of mold elements and casting and equipment
stamped workpiece; 
- performing engineering calculations of structural elements of blanks;  
- basic methods of calculation and design of cast and stamped blanks
 The main tasks of the credit module.
According to the requirements of the program of the discipline, students, after mastering the credit module, must demonstrate the following learning outcomes:
knowledge:
- basic requirements (constructive, technological, and operational) for cast
parts and castings, as to the blanks of parts; 
- properties of foundry alloys (physico-chemical, casting, special) and
steels and the basic principles of their choice to produce blanks;
Skills:
- to analyze the manufacturability of cast casting; 
· according to the drawing of the part, select, calculate, and assign accuracy standards, allowances for mechanical processing, forming and stamping slopes);
· independently work with literature, technological documentation and
standards, determine the type of production, the complexity of the workpiece and the allowances for processing;
· use computer media. 
experience:
- have an idea about the methods of designing cast and stamped blanks;
- basic principles and methods for calculating the structural elements of cast and
stamped workpiece, considering the strength (reliability) and manufacturability
Manufacturing;
- correctly assign the planes of the investment ring firing connector when receiving castings and
stamps for stamped blanks.
3. Credit module structure
	Section and topic titles
	Number of hours

	
	Just
	including

	
	
	Lecture
	Practical (classes)
	Laboratory (computer workshop)
	SRS



	1
	2
	3
	4
	5
	6

	Section 1.  General issues of design and manufacture of blanks

	Topic 1.  Methods of manufacturing blanks
	2
	2
	
	
	

	Total for Chapter 1
	2
	2
	
	
	

	Section 2.  Cast blanks

	 Topic 2.1. Materials used to produce cast billets
Topic 2.2. The sequence of production of the casting 
	                     

5
	

2
	
	
	    
    
   3


	Inservice Lesson 1
	
	
	2
	
	

	Topic 2.3.  Basics of design and manufacture of foundry equipment
	4
	2
	
	
	2

	Inservice Lesson 2
	
	
	        2
	
	

	Topic 2.4.  Molding materials and mixtures
	2
	
	
	
	2

	Inservice Lesson 3
	
	
	        2
	
	

	Topic 2.5.  Manufacturing of casting molds and rods
Topic 2.6.  Casting systems
	
5
	
2
	
	
	
3

	Inservice Lesson 4
	
	
	2
	
	

	Topic 2.7.  Design of foundry technology
Topic 2.8.  Fill forms, process castings, types of defects and ways to fix it
	

5

	

2
	        
	
	

3

	Inservice Lesson 5 
	
	
	        2
	
	

	Topic 2.9.  Shell mold casting
Topic 2.10.  Casting by models. Which are smelted
	
5
	
2
	

	

	
3

	Inservice Lesson 6 
	
	
	        2
	
	

	Topic 2.11.  Casting in chill mold
Topic 2.12. Injection molding and stamping of liquid metals
	
5
	
2
	
	
	
3

	Inservice Lesson 7
	
	
	        2
	
	

	Topic 2.13.  Centrifugal casting
Topic 2.14.  Other special casting methods
	
      5
	
2
	
	
	
3

	Inservice Lesson 8 
	
	
	        2
	
	

	Total for Chapter 2
	36
	14
	       16
	
	22

	            Section 3.  Blanks that are made by forging and volumetric stamping

	Topic 3.1.  Fundamentals of the theory of metal processing by pressure
Topic 3.2. The physical basis of metal heating and the temperature range of forging.
	

3
	
	
	
	   

    3

	Inservice Lesson 9
	
	
	        2
	
	

	Topic 3.3.  Forging
Topic 3.4.  Hot stamping on hammers
	  
      5
	     
     2
	        
	
	
    3

	Inservice Lesson 10
	
	
	        2
	
	

	Topic 3.5. Stamping on crank hot-stamping presses
	      4
	     2
	        
	
	    2

	Inservice Lesson 11
	
	
	        2
	
	

	Topic 3.6.  Stamping on horizontal forging machines
	      4
	     2
	        
	
	    2

	Inservice Lesson 12
	
	
	2
	
	

	Topic 3.7.  Other methods of volumetric stamping.
	      2
	
	        
	
	    2

	Inservice Lesson 13
	
	
	2
	
	

	Topic 3.8.  Finishing processing of blanks after hot volumetric stamping.
	      4
	     2
	        
	
	    2

	Inservice Lesson 14
	
	
	2
	
	

	Total under section 3.
	     22
	    8
	        
	
	   14

	Section 4. Other types of blanks

	Topic 4.1.  Welded blanks
	      4
	    2
	
	
	    2

	Inservice Lesson 15
	
	
	        2
	
	

	Topic 4.2.  Blanks that are made by powder metallurgy
	4
	2
	        
	
	2

	Inservice Lesson 16
	
	
	        2
	
	

	Topic 4.3.  Blanks from rolled products
	      4
	    2
	
	
	    2

	Inservice Lesson 17
	
	
	        2
	
	

	Topic 4.4.  The relationship of the workpiece and the structure of the technological process of manufacturing parts
	
4
	
2
	
	
	
2

	Inservice Lesson 18
	
	
	        2
	
	

	Total for section 4.
	16
	8
	
	
	    8

	Passed
	4
	
	
	
	    4

	Total hours 
	120
	   36
	      36
	
	48


4. Lectures
	No s/n
	Title of the lecture topic and list of main questions (list of didactic means, links to literature and tasks on the SRS)

	
1
	Lecture 1.
Topic 1.  Methods of manufacturing blanks
Entry. The development of the production of blanks and its importance. The main requirements that apply to the blanks. Methods of manufacturing cast blanks and their characteristics. Production process. Processing processes can be divided into three groups: primary processes, primary – secondary processes, tertiary processes. Application of software for the development and analysis of the process.
Literature: (7,8,10,15), GOST 26645-85, GOST 18970-84, GOST 7505-89, GOST 7062-79, GOST 7829-70.

	
2.

	Lecture 2.
Topic 2.1. Materials that are used to produce cast billets.
Foundry properties of alloys. General requirements and application. Rare fluidity. Shrinkage. Liquation in castings. Foundry alloys. Classification of metals and alloys. Cast iron for the manufacture of castings.
Topic 2.2. The sequence of production of the casting.
 General information about forms. Technological process of casting production and structure of foundry production.
Literature: (7), (8) 5-14; GOST 17819-72, GOST 19200-80.

	3.
	Lecture 3.
Topic 2.3. Fundamentals of design and manufacture of foundry equipment.
General provisions and concepts. Designing wooden models. Metal model kits. Plastic models. Gasified and other models.
Literature: (7), (8) 12-35; GOST 17819-72, GOST 3212-80, GOST 3,1125-88,
GOST 2413-67, GOST 18111-72, GOST 3606-80.

	4.
	Lecture – for self-study.
Topic 2.4. Molding materials and mixtures.
General information. Molding sands. Molding clays. Binding substances. Auxiliary molding materials. Molding rod mixtures. Special rod mixtures. Non-stick coatings, pastes.
Literature: (7), (8) 38-86; GOST 3226-77, GOST 23409, 0-78-GOST 23409. 26-78, GOST 3594.0-77-GOST 3594.12-77.

	5.

	Lecture 4. 
Topic 2.5.  Production of casting molds and rods.
General information. Manual molding. Machine molding.
Literature: (7), (8) 86-113; GOST 17819-72, GOST 7020-75, GOST 10580-74, GOST 22096-84.
Topic 2.6. Casting systems.
Types of casting systems. Calculation of casting systems. Features of casting systems for various alloys. Applications.
Literature: (7), (8), 126-144

	6.

	Lecture 5.
Topic 2.7. Design of foundry technology.
Lecture 5. Casting design. Design of molding technology. Development of a casting drawing. Technological documentation for the manufacture of castings.
Literature: (7), (8), (12-15)168-187; GOST 3.1125-88, GOST 3212-80, GOST 26645-85, GOST 3606-80. 
Topic 2.8. Fill forms, handle castings, types of defects, and ways to fix it.
Fill molds, knock out and stump castings. Heat treatment of castings. Quality control of castings. Ways to correct casting defects.
Literature: (8) 260-274, 309-317, 341.

	7.

	Lecture 6. 
Topic 2.9. Casting in shell molds.
General information. Model equipment. Molding mixtures. Shell forms. Compose and fill forms. Shell rods. Basic requirements for the design of the casting.
Literature: (7), (8) 337-342; (15); GOST 9311-79, GOST 23704-79.
Topic 2.10. Casting on models that are smelted.
General information. Making models. The technology of manufacturing castings. Basic requirements for the design of castings.
Literature: (7), (8) 342-354; GOST 18233-72; (15).

	

8.

	Lecture 7. 
Topic 2.11. Casting in chill mold.
General information. The design of the coquilles. Features of casting various alloys in chill mold. Mechanization of casting in chill mold. Basic requirements for the design of castings.
Literature: (7), (8) 354-361; (10); GOST 9451-78, GOST 19497-80.
Topic 2.12. Injection molding and stamping of liquid metals. 
General information. Molds. Machines. Technological modes. Basic requirements for the design of the casting for injection molding. Low pressure casting. Stamping of liquid metals.
Literature: (7), (8) 361-375; (15); GOST 15595-84 E, GOST 17588-81.

	9.
	Lecture 8. 
Topic 2.13. Centrifugal casting.
General information. Shapes and machines. Basic requirements for the design of the casting.
Literature: (7), (8)375-381; (15); GOST 17198-71.
Topic 2.14. Other special casting methods.
Continuous casting. Electroslag casting. Bleached casting. Casting by squeezing. Prospects for the development of progressive casting methods.
Literature: (7), (8) 381-394; (15).

	10.
	Lecture – for self-study.
Topic 3.1. Fundamentals of the theory of metal processing by pressure. 
The concept of the physical essence of plastic deformation. Absolute and relative deformation. Ukov. Stress-strain state of the metal during forging and volumetric stamping. Plasticity and resistance of metal deformation. The effect of cold and hot PD on the structure and properties of the metal. Basic laws of plastic deformation and the role of external friction and lubrication.
Literature: (9,10), (14)29-44

	11.
	Lecture – for self-study.
Topic 3.2. The physical basis of metal heating and the temperature range of forging.
General provisions. Heating furnaces. 
Literature: (9.10), (11) 34-53.

	12.

	Lecture 9. 
Topic 3.3. Forging.
General provisions. Basic forging operations and the tool used. Technological process of forging. Features of the design of forged blanks. Forging equipment.
Literature: (9.10), (11) 54-68; GOST 7829-70, GOST 7062-79, GOST 18323-73, GOST 
712-75, GOST 714-82, GOST 9752-75
Topic 3.4. Hot stamping on hammers.
The essence of the process of volumetric stamping. Hammer designs and their main characteristics. Development of a stamped drawing of a stamped blank. Designs of ditches of stamps. Determining the size of the original workpiece. Construction of the calculated workpiece and the choice of stamping transitions. Designs of stamps. Design of the drawing of the stamp and its fastening. Determination of the mass of the falling parts of the hammers.
Literature: (9.10), (11) 69-92; GOST 7024-75, GOST 6039-82 E.

	13.
	Lecture 10. 
Topic 3.5. Stamping on crank hot-stamping presses 
General information. Designs of crank presses and their main characteristics. Classification of forgings. Determining the size of blanks and the choice of stamping transitions. Determining the stamping force and selecting the press. Construction of ditches and stamps.
Literature: (9.10); (11) 92-101; GOST 6809-70E, GOST 16432-70, GOST 7505-89

	14.
	Lecture 11. 
Topic 3.6. Stamping on horizontal forging machines.
Lecture 11. General information. Designs and principle of operation of GKM. Classification of forgings. Types of ditches of stamps and stamping transitions. Conditions and basic rules for disembarkation. Selection of stamping transitions and determination of the size of the original workpiece. Construction of stamps and their ditches. Determination of landing force and selection of GKM.
Literature: (9.10); (11) 101-112; GOST 7023-70, GOST 7505-89, GOST 3.1126-88.

	            
15.
	Lecture 12. 
Topic 3.7. Other methods of volumetric stamping.
Design of stamping processes on screw presses. Stamping on friction presses. Stamping on hydraulic presses. Stamping on horizontal bending machines. Stamping on rotary and forging machines. Stamping on landing machines. Cold volumetric stamping. Isothermal stamping. Disembarkation on electric planting machines. Stamping rolling. Blast stamping.
Literature: (9.10); (11) 112-118; (15); GOST 713-81 E, GOST 7505-89, GOST 16434-80 E, GOST 16435-80.

	16.
	Lecture 13. 
Topic 3.8. Finishing processing of blanks after hot volumetric stamping.
Flashing holes and trimming the obloy. Purification from scale. Editing and calibration. Heat treatment.
Literature: (9,10).

	21.
	Lecture 14. Lecture 14. 
Topic 4.1. Welded blanks. 
General information. Types of welded joints. The strength of the seams and ways to increase it. Rules for the design of welded joints. 
Literature: (16) 13-24; (15).

	22.
	Lecture 15. Topic 4.1. Welded blanks. 
Selection of bases for welding and size affixing on the drawings of welded products. The choice of heat treatment after welding.
Literature: (16) 13-24; (15).

	23.
	Lecture 16. 
Topic 4.2. Blanks that are made by powder metallurgy. 
General information. Metal-ceramic materials and products. Technological capabilities for the manufacture of blanks from powders. Drawing up drawings of blanks from powders.
Literature: (17) 91-99.

	24.
	Lecture 17. 
Topic 4.3. Blanks from rolled products. 
Types of rolled products and its scope. Editing, cutting and chemical processing of rolled products before use. Methods and accuracy of cutting rolled products. Striated wedge rolling.
Literature: (15) 168-174; GOST 2590-72, GOST 2879-69, GOST 103,76, GOST 8732-78, GOST 8735-75.

	25.
	Lecture 18. 
Topic 4.4.  The relationship of the workpiece and the structure of the technological process of manufacturing parts. 
The influence of the choice of progressive blanks on the structure of the technological process of manufacturing parts on the MRV. The main directions of creation of low-waste technologies. Reducing the share of costs that fall per unit of output. Normalization and unification, as a means of increasing the seriality of production. Prospects for the development of complex technological processes using methods of volumetric forming of the workpiece.
Literature: (15) 114-168, 197-207.



5. Practical classes (computer workshop)
Practical classes consist of two parts:

	No s/n
	The name of the practical classes (computer workshop)
	Number of rooms. Hours

	Ch 1. Development of a drawing and route for the manufacture of cast billets

	1
	P 1.  Analysis of the design of the part and its purpose. Chemical composition and physical and mechanical properties of the workpiece material. The purpose (approximate) method of manufacturing the workpiece.
	2

	2
	P 2.  Determination of the group by weight, seriality group and complexity group of the cast workpiece. Make a drawing in the T-Flex 3-D model, find the mass of the part. (P1 and P2 are related to the topics of lectures 1.1, 2.1, 2.2, 2.4).
	2

	           3

	P 3.  The purpose of the casting accuracy class in size and weight, determining the degree of warping and a number of allowances according to GOST 26645-85.
	2

	           4
	P 4.  Determination of allowances for machining. Rozra-hunok cost of casting (P3 and P4 are related to topics 2.2, 2.5).
	2

	5
	P 5.  Development of a scheme for the technological process of manufacturing cast billets. The purpose of the plane of separation of the form, the position of the form when pouring metal. 
	2

	6
	P 6. Design and calculation of the casting system, selection of equipment and flasks, the mode of pouring metal and heat treatment of the workpiece (P3 is associated with topics 2.3, 2.6).
	2

	7
	P 7. Development of a drawing of the casting and sketch of the casting mold in accordance with GOST 3.1125-88. Make a drawing in the T-F lex 3-D model, find the mass of the workpiece. (P7 is related to topics 2.3, 2.7). Note: practical classes P1-P8 are performed for the detail that the student received according to the option.
	2


	8
	P 8. Development of a drawing of the  casting and sketch of the casting mold in accordance with GOST 3.1125-88. Make a drawing in the T-F lex 3-D model, find the mass of the workpiece. (P8 is related to topics 2.3, 2.7). Note: practical classes P1-P8 are performed for the detail that the student received according to the option.
	2


	Ch2. Development of a drawing and route for the manufacture of stamped blanks

	9
	P 9.  Analysis of the design of the part and its purpose. Chemical composition and physical and mechanical properties of the workpiece material. The purpose (approximate) method of manufacturing the workpiece.
	2

	10
	P10. Determination of the group by weight, seriality group and complexity group of the stamped workpiece. 
	2

	11
	P11.  Make a drawing in the T-Flex 3-D model, find the mass of the part. (P11 is related to the topics of lectures 3.6).
	2

	12
	P 12.  Determination of allowances for machining and deviations of forging dimensions according to GOST 7505-89. 
	2

	13
	P13.  Calculation of the cost of stamped workpiece (P 13 is associated with topics 3.4, 3.5, 3.6).
	2

	14
	P 14.  Development of a scheme for the technological process of manufacturing stamped blanks. 
	2

	15
	P15. Development of a drawing of a stamped blank in accordance with GOST 3.1126-88 (P 15 is associated with topics 3.4, 3.5, 3.6).
	2

	16
	P 16.  Calculation of the volume, mass, and size of the original workpiece. Determination of the number of transitions during stamping. 
	2

	17
	P17.  Drawing up sketches of stamps. The final selection of stamping equipment (P 17 is related to topics 3.4, 3.5, 3.6). Literature : (1,2,3,4,5,6).
Note: Practical work P9-P17 is carried out for the detail that the student received according to the option.
	2



5. Seminar classes
Seminar classes are not provided for by the working curriculum

6. Laboratory classes
Laboratory classes are not provided for by the working curriculum

7. Independent work

	No s/n
	The name of the topic submitted for independent study
	Number of hours of SRS

	1
	Topic 1.1. Modern methods of manufacturing blanks. 
The main methods of manufacturing blanks and their characteristics.
Literature: (7,8,10,15)
	
         -

	2
	Topic 2.1. Materials that are used for the production of cast billets.
Foundry properties of cast iron, steels and non-ferrous alloys.
Literature: (8) 187-196, 209-218, 298-300, 319-322, 325-328; (7);
	
         2

	3
	Topic 2.2. The sequence of production of the casting.
TP production of casting and structure of foundry production.
Literature: (7), (8) 5-14;
	
         2

	4
	Topic 2.3. Fundamentals of design and manufacture of foundry equipment.
Fundamentals of designing wooden, metal, plastic and gasified models.
Literature: (7), (8) 12-35;
	
         2

	5
	Topic 2.4. Molding materials and mixtures.
Classification and characteristics of molding materials and mixtures.
Literature: (7), (8) 38-86;
	
         2

	6
	Topic 2.5.  Production of casting molds and rods.
Mold and rod manufacturing processes in manual and machine molding.
Literature: (7), (8) 86-113;
	
         2

	7
	Topic 2.6. Casting systems.
Types of LS, their features and calculation.
Literature: (7), (8), 126-144.
	
         2

	8
	Topic 2.7. Design of foundry technology.
Features of the design of the technology of formation and development of the casting drawing.
Literature: (7), (8), (12-15)168-187;
	
         2

	9
	Topic 2.8. Fill forms, handle castings, types of defects, and ways to fix it.
Processes of pouring molds, mechanical and heat treatment of castings.
Literature: (8) 260-274, 309-317, 341.
	
         2

	10
	Topic 2.9. Casting in shell molds.
Shell casting processes and their characteristics. 
Literature: (7), (8) 337-342; (15);
	
         2

	11
	Topic 2.10. Casting on models that are smelted.
Casting processes according to the models that are smelted and their characteristics.
Literature: (7), (8) 342-354;
	
         2

	12
	Topic 2.11. Casting in chill mold.
chill mold casting processes and their characteristics. 
Literature: (7), (8) 354-361; (10);
	
         2

	13
	Topic 2.12. Injection molding and stamping of liquid metals.
Injection molding processes and their characteristics
Literature: (7), (8) 361-375; (15);
	
         2

	14
	Topic 2.13. Centrifugal casting.
Centrifugal casting processes and their characteristics.
Literature: (7), (8)375-381;
	
         1

	15
	Topic 2.14. Other special casting methods.
Processes of continuous, electroslag, bleached and casting by extrusion and their characteristics.
Literature: (7), (8) 381-394; (15).
	
         1

	17
	Topic 3.1. Fundamentals of the theory of metal processing by pressure.
Fundamentals of the theory of metal processing by pressure.
Literature: (9.10), (14)29-44.
	        
         2

	18
	Topic 3.2. The physical basis of metal heating and the temperature range of forging.
Physical bases of metal heating and heating furnaces. 
Literature: (9.10), (11) 34-53.
	
         2

	19
	Topic 3.3. Forging.
Forging operations, equipment, and design features of forged blanks.
Literature: (9.10), (11) 54-68;
	
         2

	20
	Topic 3.4. Hot stamping on hammers.
TP stamping on hammers, development of drawings of stamped blanks and design of stamps.
Literature: (9.10), (11) 69-92;
	
         2

	21
	Topic 3.5. Stamping on crank hot-stamping presses.
Processes of stamping on the KGSHP and designing forgings.
Literature: (9.10); (11) 92-101;
	
         2

	22
	Topic 3.6. Stamping on horizontal forging machines.
processes of stamping on GKM and design of forgings.
Literature: (9.10); (11) 101-112;
	
         2

	23
	Topic 3.7. Other methods of volumetric stamping.
Stamping processes on screw, friction, and rotary-forging machines, rolling, cold and isothermal stamping.
Literature: (9.10); (11) 112-118; (15);
	

         2

	24
	Topic 3.8. Finishing processing of blanks after hot volumetric stamping. 
Processes of mechanical and heat treatment of forgings and types of defects
Literature: (9,10).
	
         2

	26
	Topic 4.1. Welded blanks.
Types of welded joints and their strength, design features of welded products and their maintenance.
Literature: (16) 13-24; (15).
	
         2

	27
	Topic 4.2. Blanks that are made by powder metallurgy.
Materials, features of manufacturing and design of blanks, which are made by powder metallurgy methods
Literature: (17) 91-99.
	

         1

	28
	Topic 4.3. Blanks from rolled products.
Features of the manufacture of blanks from rolled products
Literature: (15) 168-174;  
	
         1

	29
	Topic 4.4.  The relationship of the workpiece and the structure of the technological process of manufacturing parts. 
The influence of progressive blanks on the structure of the TP manufacturing part.
Literature: (15) 114-168, 197-207.
	
         2



8. Individual tasks
Individual tasks are not provided for by the working curriculum
9. Rating system for evaluating learning outcomes
Distribution of study time by type of classes and tasks in the discipline according to the working curriculum
                                                                                                                Table 10.1
	
Semester
	
Just
	Distribution of hours by semesters and types of classes
	
FDM
	
Indiv. tasks
	
Passed

	
	
	Lek.
	Prac.
	Lab.
	SRS
	
	
	

	5
	120
	     36
	36
	-
	48
	-
	-
	4

	Just
	120
	36
	36
	-
	48
	-
	-
	4


The student's rating in the discipline consists of points that he receives for:
· performance and defense of 17 practical works – 34 points;
- performance of independent work - 16 points;
· The answer to the standings is 50 points.

THE SYSTEM OF RATING (WEIGHT) POINTS AND EVALUATION CRITERIA
9.1. Practical work (r1)
A prerequisite for admission to practical work is the presence of the task and the drawing of the part. The weight score of one practical work is 4 points (Table 10.2). The maximum number of points for all practical work: ri = 17 robots x 2 points = 34 points.
The maximum number of penalty points minus 5 points or incentive +5 points for all practical exercises.
Rating points for one practical work                  Table 10. 2.
	Score
	Points
	Evaluation criterion

	Perfectly
	2,00
	There are no comments on the report, there are answers to all questions.

	Very good
	1,60
	Insignificant comments on the report, answers to most questions.

	Well
	1,20
	Comments on the results, the answer to some of the questions.

	Satisfactory
	0,80
	The report has errors, the answer is only to individual questions.

	Enough
	0,40
	The work has been done, the right results have been obtained, but not protected.

	Fx
	0,00
	Work not done, no report.



9.2. Performing independent work (r4)
Weight independent work is 20 points.
 Self-work rating points 			 Table 10.3
	Score
	Points
	Evaluation criterion

	Perfectly
	16,0
	There are no comments on the work, there are answers to all questions

	Very good
	14,5
	Insignificant comments on work, answers to most questions

	Well
	13,0
	Comments on the results, answer to some questions

	Satisfactory
	11,5
	The work has errors, answers only to individual questions

	Enough
	10,0
	The work has been done, the correct results have been obtained, but not protected.

	Fx
	0,0
	Work not done, report missing



9.3. Penalty and incentive points 
The overall rating in the discipline includes penalty and incentive points (Table 10.4). The total amount of penalty points may not exceed 50 x 0.1 = (- 5) points. The total amount of incentive points may not exceed 50 x 0.1 = (+6) points.
Penalty and incentive points                                               Table 10.4.
	Action
	Points

	Absence from a practical lesson without a good reason
	minus 0.5 points (but in total not more than minus 3)

	Not timely submission of the results of practical classes (the deadline for the work is two weeks).
	minus 0.5 points (but in total not more than minus 3)

	Participation in the modernization of practical classes.
	plus 2 points

	Improvement of didactic materials on the discipline.
	plus 3... 5 points

	The use of an original approach in solving problems.
	plus 1 point


9.4. Conditions of milestone certification
At the 8th week of training (first certification), the schedule provides for the implementation of:
4 practical robots and protection of at least 3 practical robots - 6 points; Thus, to obtain "satisfactory" from the first milestone certification, a student must have at least 13x0.5 = 6.5 points.
At the 14th week of training (second certification), the schedule provides for the implementation of: 
7th practical work and protection of at least 6 practical robots - 12 points; Thus, to obtain "satisfactory" from the second line of certification, the student must have at least 19x0.5 = 9.5 points.
9.5. Calculation of the rating scale in the discipline (rd):
The sum of the weight points of the control events during the semester is: Rc = Σrand
Where are – rating or weight points for each type of work in the discipline (Table 10.2-10.4).
Rc = +14samrab + 20rgr = 50 points.
The examination component of the R E scale is equal to (Table 10.6): RE = 50 points. 
Thus, the rating scale in the discipline is R D = R C + RE = 50 +50 =100 points. 
Rating Scale                                       Table 10.5
	RD = R C + RE
	 ECTS evaluation
	Traditional evaluation

	95-100
	A
	Perfectly

	85-94
	B
	
well

	75-84
	C
	

	65-74
	D
	
Satisfactory

	60-64
	E
	

	0,6
	Fx
	Disappointing

	0,5 or other conditions of admission to the offset have not been met
	
F
	
not allowed



A necessary condition for admission to the test is the performance and enrollment of all performed practical work provided for by the program, as well as the starting rating R C of at least 50% of R C. That is, not less than R C = 50x0.5 = 25 points. 
Students who scored during the semester a rating in a discipline greater than 0.5x RC = 30 points are allowed to take the test.
Students who scored a rating in a discipline of less than 0.5x RC = 25 points during   the semester are required to increase it before the start of the examination session, otherwise they are not allowed to test in this discipline and have academic debt.
10. Guidelines
The course consists of lectures, practical work, and independent study of individual issues. The main attention in lecturing is paid to the study of the most complex issues of the discipline.
Practical work is aimed at deepening the theoretical knowledge gained. Independent classes are intended for in-depth study of the program of this discipline to acquire practical skills in the development of drawings and technological processes for the manufacture of cast and stamped blanks.
The theoretical material presented to students in lectures forms the basis for calculations and the development of technological processes for the manufacture of various types of blanks obtained during the performance of individual independent tasks. This approach allows you to study the material of each topic in more depth and in detail.
To study the discipline in lectures and practical classes, illustrative material, textbooks, manuals, guidelines are used.  This allows students to develop practical skills in solving specific problems. Technical literature is presented in the KPI STL and at the department. Individual consultations are held throughout the course of study of the discipline.
The regulation on the rating system of evaluation from the credit module is given in the annex to the working curriculum.
11. Recommended literature
11.1. Basic
1. Complete Casting Handbook. Elsevier, 2015. URL: https://doi.org/10.1016/c2014-0-01548-1 
2. Sahoo M., LOPER C., Sahu S. Principles of Metal Casting. McGraw-Hill Education, 2014. 816 p.
3. Ravi B. Metal Casting. Prentice-Hall of India Pvt.Ltd, 2005. 168 p.
4. Chastain S. D. Metal Casting: A Sand Casting Manual for the Small Foundry, Volume 1. Chastain Publishing, 2003. 208 p.
5. Ammen C. W. The Complete Handbook of Sand Casting. Tab Books, 1979. 240 p.
6. Hurst S. Metal Casting: Appropriate Technology in the Small Foundry. Practical Action, 1996. 192 p.
7. Potratz W. E. Hot metal!: A complete guide to the metalcasting of sculpture. Minneapolis, Minn : Turtle Sign Co., 1992. 114 p.

Special
20. Guide T-Flex CNC User
21. Guide user Nova Flow
Resource access mode: http://tm-mmi.kpi.ua/uk/426-novi_metodychni_vkazivky.html
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