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The main issue in this topic: 
• Rules of plotting 
• Characteristics of the main types of graphic images (charts, cartograms, kartodiagrammy). 
• Analysis of the graphics 

Questions for controlling the initial level of knowledge of students: 
1. For this purpose we use the relative indicators, list their views. 
2. Kinds of graphic images. 
3. The use of various types of charts images. 
4. What is a cartogram and kartodiagramma. 
5. What are the general rules for placing the construction schedule.
      
Subject lessons: Graphic images and their application in medicine
  
1st place for lessons, equipment: 
• Department 
• Handout 
• Typical problem 
• Microcalculators 
2. The duration of the study subjects: 2 hours 

 3. Session Purpose: To review the basic types of graphics used for the analysis of statistical research in theoretical and practical medicine to teach students the rules for constructing and applying the basic types of graphic images. 

Upon completion of training the student should 
A) to know: 
• Basic principles of graphic images 
• Rules for constructing the basic types of charts 
• Determine how to portray the figure with graphics 

B) be able to: 
• Be able to select the chart type for the image of a given indicator.
• Construct a timetable in accordance with all regulations. 
• Formulate a conclusion. 

4. Motivation: The widespread introduction of computers and modern technology in modern medical practice and science led to the inevitable necessity of knowledge of biostatistics in the daily work of a physician and a follower and an understanding of basic statistical terms. The student must learn to paint figures of all types: intensive, extensive relationships and visibility, to be able to analyze the pictures, and formulate sound conclusions. 

4. Interdisciplinary and intodisciplinary links: It is envisaged continuity in teaching the following disciplines: biological physics and statistics, philosophy and economics, normal and pathological physiology, clinical disciplines of medicine, surgery, obstetrics, gynecology, pediatrics, dentistry, hygiene and epidemiology. 

4. CONTENTS THEMES 
Theoretical part 
Graphic images used in the studies most often as a method of statistical analysis. However, the use of graphs of different types increases the clearance culture of scientific evidence and obviousness findings. Graphics play an important role in the dissemination of medical and hygienic knowledge among the population and are used to promote a healthy lifestyle, or when you make all sorts of displays and exhibitions. The results of static studies are usually in the form of one or more series of numbers (absolute, relative, middle), summarized in statistical tables. 

There are kinds of graphics: 
1. The diagrams are a way to image statistics using lines and shapes (linear, planar, volumetric). 
2. Cartograms depict the distribution of statistical phenomena in areas with color or shading on maps. 
3. Kartodiagrammy - a combination of cartograms and diagrams. 

 General rules for constructing graphic images. 
When building any kind of graphics should observe the following rules: 
1. Each graphic should have a title stating its contents, time and place; 
2. the depiction of events in the coordinate axes along the axis (X) is expressed in time or territory, and on the axis (A) the size of the phenomenon; 
3. scale charts should be provided with pointers sizes; 
4. the scale of the axes (X) and (Y) must be identical or differ by no more than 1 / 3, otherwise the schedule will be either stretched or compressed, which will complicate the subsequent analysis; 
5. depicted graphically magnitude must have numerals on the schedule or in the annexed table; 
6. for each graphic should provide explanations (in the form of symbols) applied to a coloring or shading; 
7. image must conform strictly to the essence of the depicted figures. 

Chart are: 
• linear (linear, radial) 
• planar (the bar, band and sector), 
• bulk. 
   Linear diagram used to illustrate the frequency of events changing over time (dynamics of the phenomenon, process). Basis for its construction is a rectangular system. On the horizontal axis "X" laid equal scale intervals and along the vertical axis "Y" - indicators (incidence, size, etc.). 
The line chart shows the value of a number of variables applied in the form of points on a coordinate system and connected by lines. 
In cases where on the same graph depict several events, the line is applied in different colors or different shading, a typical example of line chart is the temperature curve, changes in levels of fertility, mortality, etc. 
For example: Mortality rates in N. 7 years 

1,999 -6.8%             7.3                                              

2,000 -6.9%             7.2 
2,001 -7.1%             7.1 
2,002 -7.4%             7.0               
2,003 -7.0%             6.9 
2,004 -7.2%             6.8 
2,005 -7.2%             6.7 
2,006 -7.1%             6.6                      
                                 6,5 
                                 6,0 
                                     1999 2000 2001 2002 2003 2004 2005 2006 
                                           Figure 1 Mortality in H          
                                                    During the period 1999-2006. 
   Radial diagram is a type of line chart constructed on the polar coordinates. It is used when it is necessary to portray the dynamics of the phenomenon of the vicious cycle of time (day, week, year). 
In constructing the radial diagram as the horizontal axis using a circle divided into equal number of parts, respectively, time intervals of a cycle. Coordinate axis are the radius of the circle, or its continuation. Usually, the radius of the circle made take the average of the phenomena analyzed cycle time. Number of radii corresponds to the time intervals studied cycle (12-radius-year, 7-week, 24 hours). For example, graphically depict the incidence of intestinal infections in the GN for a year, if in January was 2 ff. In February - 3 ff., March - 4 cl. April-June lyrics. May - 10 cl. , June - 12 cl., July - 14 cl. , Aug. -18 ff. September, -16 ff. , October - 8 ff. , Nov. - 6 ff. , Dec. - 3 cases. 
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     Fig. 2 The incidence of intestinal infections in the GN in 1992 (by month) 
Bar charts are used to illustrate the uniform, but unrelated parameters (intensity, ratio), shows usually static, but in some cases, the dynamics of the phenomenon. 

For example, graphically depict the supply of beds per 10000 population in the cities of AA - 98% oo, B - 110% oo, B - 85% oo, G-90% 
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   Fig. 3 Ensure the beds in the GA and B 
                       
There are also ribbon diagrams are used to image the structure of the phenomenon. 
For example, to depict the structure of morbidity leading disease groups: respiratory diseases 40%, cardiovascular 15%, the digestive organs - 12%, the nerve - 8% Other - 25%. 
        
    Fig. 5 Structure of incidence of the leading groups of diseases in the GN 

Pie charts are used to image the structure of the phenomenon, where in terms of every part of it is relevant sector. 
      For example: Draw the structure of causes of death in the population, GN Where circulatory disease were 48.7%, malignant neoplasms - 15, 2%, trauma - 12,8%, respiratory diseases - 11,6%, diseases of the digestive system - 9%, other diseases - 2.9%. 
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Fig. 6. structure of causes of death in GN 

Volume (curly) diagram used to illustrate the image of indicators which reflect their nature. 
Cartogram is a map (or sketch maps) in which the individual territories are colored in varying intensity according to the level indicators. 
For its preparation is needed geographic map and for each group of indicators is necessary to give a conditional shading or color (degree of color). 
Kartodiagramma - a cartogram, which are applied even chart. 
• Intensive indicators and ratios are depicted as linear, radial, bar, bulk and curly diagrams and kartodiagramm. 
• Extensive figures are expressed as vnutristolbikovyh or pie charts. 
• Indicators of clarity, are depicted as linear, curved diagrams (sometimes in the form of a bar). 

6.2Praktical part 

The method of "Aquarium" 
1. At the end of the topic, students receive a folder with handouts.Conducted a business game "Aquarium", according to her graduation, students independently solve situational problems.Rated on a 100-point scale (100 - 86 - excellent, 85 - 71 well, 71 - 55 satisfying, less than 54 is not satisfactory). Score for engaging in forms for each student by an average of estimates for the theoretical part, a business game and to work independently and set to log in as an overall assessment of the occupation 
6.3 Analytical part students should undertake a comparative analysis of the results of work on the types of jobs with the information obtained in the lectures and self-training to engage on this topic, as well as the contents of the handout. 

6.4 used in the lesson, the new educational technology 
Business game "Aquarium". 

Progress: 
Of the group voluntarily choose three. They take place in the middle of the audience - play the role of "fish" and the others are observers. This subgroup is invited to a situation, they should discuss it within 10 - 15 minutes, and observers should register their correct and incorrect answers. 
First proposed version of the "fish", to discuss its observers, then the observers present their version, the author of the most correct version of takes the place of one of the "fish" in class, which is not offered its version of the answer. 
This method has the following advantages: 
• Discussion of the topic is carried out jointly by all students; 
• a method to divide the theme into parts and monitor the students' knowledge; 
• Discussion develops students' ability; 
• Classes held in the form of the game; 
• Each student participates. 
For example, we can offer in the form of the situational questions: 
1. What types of charts used to depict an intense rate, 
2. What kinds of graphs are used to image an extensive index, 
3. What types of charts used to measure image clarity, 
4. What types of charts used for image ratios, 
5. How to build a pie chart, 
6. How to build a radial diagram 
7. How to build a line chart, 
8. What are the general rules for placing the construction schedule,
9. What is a cartogram and kartodiagramma. 
      
The group is divided into 2 subgroups, each group is invited to choose to formulate and discuss a problem or situation in order to select the greatest number of correct answers. Each correct answer is written as a score of this group as "snowballs". Group received the highest number of points, put an excellent rating. 
Possible options for the proposed questions: 
7.Formy of knowledge and skills. 
• Oral interview 
• Analysis of solutions of common tasks 

8. Criteria for assessment of the current level of control

	Levels
	Rating count
	Points Criteria evaluations


	Excellent

86 - 100%
	96 - 100
	Answers originality, rationale, meet all program requirements, use additional information from the Internet, magazines, etc. He takes an active part in discussion topics, solving situational problems with the analysis and explanation.

	
	91 -95
	correct answers with interesting examples. Takes an active part in discussion topics, addressing situational tasks, with analysis and explanation.

	
	86 -90
	correct answers with interesting examples within the lecture and practical courses. Takes an active part in discussion topics, addressing situational tasks, with elements of analysis.


	Well 

71 - 85.9%
	81 - 85.9
	correct answers in accordance with the scope of the program, not more. Decision situational tasks with an explanation, there may be minor errors.

	
	76 - 80
	answers within the textbook or lecture notes, perhaps glitches in the wording. Less active in the discussion of topics addressing the situational problems may be small errors.

	
	71 - 75.9
	responses within the textbook, perhaps minor inaccuracies, errors or difficulties in the wording. Passive, when discussing the topic, to solve situational problems of possible errors and errors of up to 20%.

	Satisfactory
55 - 70,9%
	65 -70.9
	Replies average from inaccuracies or errors. Passive, when discussing the topic, to solve situational problems of possible errors and errors of up to 30%. But does accurately notes in notebooks.

	
	55 - 64.9
	Weak knowledge of the theoretical question, the answers are not complete, with bugs. Passive, when discussing the topic, to solve situational problems and possible responses to errors and errors of up to 40%. Is not accurately notes in notebooks.

	Does not satisfy
Satisfactory
40 - 55%
	50 -54.9
	answers are not right, listens attentively to explanations of the teacher and student responses. Problem solved mene than 50%, no laptop leads neatly.

	
	40 - 49.9
	is not responding, not attentive, did not participate in the discussion of issues and solving situational problems.



9. Chronological map of classes

	№
	Stages classes
	Form of
	Time

	1
	Roll call and introduction of a teacher (study subjects)
	
	5 minutes

	2
	Discussion topics initial assessment of students' knowledge 
	Poll
	15 minutes

	3
	Carrying out online game "Work in small groups" 
	Business Game
	5min

	4
	independent work of students on the assignments obtained 

	Independent Work
	35 minutes

	5
	Report on the results of independent work 
	Checking
Results
	20 minutes

	6
	Reciprocal analysis of the results of independent work by students under the guidance of teacher evaluation on 100 point system method of calculating the average of the oral response, a business game, independent work. 
	Information teacher
	10minut



10. Test questions 
1. Kinds of graphic images. 
2. The use of various types of charts images. 
3. What is a cartogram and kartodiagramma. 
4. What types of charts used to depict an intense rate, 
5. What kinds of graphs are used to image an extensive index, 
6. What types of charts used to measure image clarity, 
7. What types of charts used for image ratios, 
8. How to build a pie chart, 
9. How to build a radial diagram 
10. How to build a line chart, 
11. What are the general rules for placing the construction schedule, 
12. What is a cartogram and kartodiagramma. 
11.Exersises for independent work 
12.Razdatochny material 
Situational problems, 
Work schedules, 
General rules for charting 
Colored pencils 
Protractor. 

13. Recommended Reading: 
 Main: 
1. Serenko AF, Ermakov VV Social Care and Health Organization, "Moscow. 1984. 
2. Lisitsyn YP Hooves NY Guidelines for practical training in social hygiene ", Moscow. 1984. 
3. The texts of lectures on "Social Hygiene and Public Health Organization" in the library of TMA. 
More: 

1. Lisitsyn YP et al. "Social Hygiene and Public Health Organization" in 2 volumes, Volume 2, Moscow. 1989. 
2.Lisitsin Yu.P. Polunin H. MV <Public Health and Health Care>> Moscow. 2002.
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