
Summary of the lesson 

Terrain and its images on topographic maps and plans. The height of the relief section. The steepness of the ramps. The scale of the deposits. The slope of the line. Profile of the terrain line. 

The relief on the maps is represented by horizontal lines and elevation marks.

The main result of topographic and geodetic works is a drawing of the earth's surface, compiled according to certain rules and meeting the requirements of the instructions. Such drawings are the plan, map and profile.

It can be seen from the above that when depicting a small area of the earth's surface (within the area of a circle with a radius of up to 10 km), the corresponding part of the level surface can be taken as a horizontal plane. Consequently, when orthogonally projecting points of the earth's surface onto a horizontal plane, projections of lines and angles of the terrain will be obtained without distortion. A drawing that gives in a reduced and similar form an image of a horizontal projection of a small area of terrain, within which the curvature of the level surface is not taken into account, is called a plan.
The situation and relief can be depicted on the plan.

A terrain situation is a set of contours and stationary local objects. The situation on the plan is a horizontal projection of contours and individual objects of the terrain. In geodesy, the term "planned survey" is often used in relation to the concept of "shooting a situation".

Relief is a set of irregularities of the earth's surface of natural origin. The relief on the plan is an image of the spatial forms of the physical surface of the Earth on a plane.

If only a situation is depicted on the plan, then such a plan is called situational, or contour. If, in addition to the situation, the relief is depicted on the plan, then such a plan is called topographic.
According to the plan, various tasks can be solved: to measure distances between terrain points, angles between given directions, areas of the Earth's surface, to determine the marks of points, the steepness of slopes, etc. The accuracy of solving these tasks depends on the scale of the plan.

Having a topographic plan, you can make a profile, i.e. an image of a vertical section of the terrain in a given direction. The profile characterizes the terrain along the terrain line. The plan and profile serve as the main source documents for the design and construction of engineering structures.

A horizontal line is a smooth line on the earth's surface connecting points with equal heights. The term "horizontal" is sometimes replaced by the term "isogypse", which means "a line of equal heights". The concept of the horizontal can be obtained if we imagine that a section of the physical surface The distance h between adjacent secant planes is called the height of the relief section. The height of the terrain section on plans and maps is set depending on the nature of the terrain and the scale of the survey. The smaller the height of the relief section h, the more detailed the relief is depicted. According to the existing instructions for topographic plans and maps of various scales , certain sections of the relief are accepted , depending on the type of relief .

The bends of the horizontals allow us to judge the shape of the relief. If some small but important details of the relief cannot be depicted by the horizontal lines of the main section, then on the map, dotted lines additionally draw semi—horizontal lines, and if necessary, quarter-horizontal lines.

The distance between two adjacent horizontals in the plan is called laying. According to the values of the deposits, it is possible to judge the steepness of the slopes. To make it easier to read the relief and determine the direction of the slopes perpendicular to the horizontal lines, bergstrokes (scat-strokes) are placed. Every fifth (sometimes fourth) main horizontal is carried out thickened and signed in the gap with the base of the digits in the direction of the slope falling.

On topographic maps, horizontal relief forms are depicted in which the slope angle does not exceed 45 °. When depicting steeper ramps, special conventional signs are used. Among the additional signs when depicting the relief of the horizon are also the signatures of the marks of peaks, depths and other heights that characterize the relief.
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	For a visual representation of the geometric essence of the horizontals, we present the following construction. Imagine a lake in the middle of which rises a small island in the form of a cone-shaped hill. Note the shoreline of the water's edge, then we will lower the water level in equal steps; after each step, the shoreline of the island will correspond to certain closed lines representing the horizontal.
	

	The distance between adjacent horizontals along a vertical line is called the height of the relief section, it is signed on each sheet of the map under a linear scale. 

The smaller the distance between the horizontal lines, the steeper the slope on the terrain. Depending on the scale of the map and the nature of the terrain, the cross-section heights can be 1, 2, 2.5, 5 and 10 m.
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3. the ridge





	A hill or mountain is a convex cone—shaped relief shape towering over the surrounding terrain.
A hollow, or depression, is a relief form opposite to a mountain (hill), representing a bowl—shaped depression of the earth's surface.
The ridge is an elongated and gradually decreasing elevation in one direction.
A hollow is an elongated depression of the earth's surface in one direction with a gradually decreasing bottom.
A saddle is a lowered area of terrain located on a ridge between neighboring peaks.



The slope (i) is a measure of the slope steepness, which is expressed either in % or in %
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Terrain profile is a side view of a vertical section of the terrain depicted on paper in a reduced form.
Assignment for independent work of a student 
1. Digital terrain models. [1] pp. 28-39, Internet.

Report form: abstract, volume of at least 4 pages, deadline in 6 days.
Assignment for independent work of a student under the guidance of a teacher 
Completing 4 tasks of the RGR "Working with the map". [3] pp. 28-34.

The control of the completed task will take place at the SRSP classes (according to the schedule of classes).
А) Control questions for the written exam
1. What is called terrain? List the main landforms.

2. List the existing ways of depicting the terrain on the map; specify the advantages and disadvantages of each.

3. What is called horizontal and bergstreich?

4. What is called the cross-section height and laying? How to determine the mark of the point lying between the horizontal lines?

5. What characterizes the steepness of the slope of the terrain, what is called the angle of inclination, the slope of the line, the laying of the slope?

6. How to build a profile of the terrain line on the map 
Б) Test tasks for computer testing
1. Solid horizontals on the map are drawn through 10 m. What mark will a point lying on this horizontal have?

A) horizontal;

B) 1/3 section;

C) ½ section;

D) ¼ section;

E) 2/3 of the cross section.
2. The mark of the point H = 218.8 m. Determine the mark of the horizontal closest to it if the height of the relief section h = 10 m:
A) 220 m;

B) 217 m;

C) 218 m;

D) 219 m;

E) 210 m.

3. If the cross-section of the relief on the map is 10 meters, then what mark will all the points lying on this horizontal have?

A) horizontal;

B) 1/3 section;

C) ½ section;

D) ¼ section;

E) 2/3 of the cross section.
4. How many minimum points with known marks do you need to have in order to draw horizontally?
A) 3;

B) 2;
C) 4;
D) 5;
E) 6.
5. The slope of the line is 5%. Determine the excess in meters of a line with a length of 100 meters:

A) 5m;

B) 20 m;

C) 10 m;

D) 4 m;

E) 2 m.

6. What cross-section of the relief in meters will the map have if solid horizontals are drawn through 5 meters?

A) 5 m;

B) 2.5 m;

C) 10 m;

D) 0.5 m;

E) 0.25m.
7. In what units is the slope of the project line usually expressed?

A) as a percentage or in ppm;

B) in meters;

C) in centimeters;

D) in degrees;

E) in minutes.
8. The distance between points A and B is 100 m, and the excess is 5 m. Determine the slope of the line in %:
A) 5 %;

B) 10%;

C) 2,5%;

D) 0,5%;

Е)  0,05%

9. The longitudinal profile is:

A) A vertical section of the terrain;

C) horizontal section of the terrain;

C) terrain on the plan;

D) section of the terrain along the watershed;

E) a section of the terrain along the talweg.

10 .What is meant by a black mark on the profile?

A)  marking of the earth point;

B)  marking the top of the picket peg;

C)  marking of the connecting point;

D)  design point mark;

E)  marking the top of the corner post.

11. The distance from the bottom of the mountain to the top measured on a 1:10,000 scale map is 2 cm, and the steepness of the slope  = 45 °. Determine the distance from the top to the bottom of the mountain on the terrain.

A) 100 m;

B) 200 m;

C) 300 m;

D) 400 m;

E)  50 m.

12. To what height it is necessary to raise the second end of the pipe with a length of 40 m when laying it with a slope i = 0.025.

A) 1 m;

B) 4 m;

C) 2.5 m;

D) 10 m;

E) it is laid horizontally.
Related Glossary
	№
	Russian/Kazakh/English
	Content

	1
	Рельеф
	the totality of the irregularities of the earth's surface.

	
	Рельеф, жер бедері
	

	
	Relief
	

	2
	Горизонталь
	a closed curved line connecting points with the same elevation marks.

	
	Горизонталь
	

	
	Horizontal
	

	3
	Заложение
	the distance between the horizontal lines in the plan.

	
	Салынды
	

	
	Contour interval
	


	№
	Russian language
	Kazakh language
	English language

	1
	Отметка высоты
	Биіктік белгісі
	Mark altitude, spot height

	2
	Гора 
	Тау
	Mountain 

	3
	Котловина 
	Шұңқыр
	Basin, depression, hollow

	4
	Седловина
	Асу
	Valley, uphold

	5
	Хребет
	Жота
	Crest, edge, ridge

	6
	Овраг
	Жыра
	Gulch, gully, ravine 

	7
	Крутизна ската
	Ылдилығы, құлама
	Slope

	8
	Уклон
	Еңістік
	Acclivity, dip

	9
	Масштаб заложений
	Салынды сызығы
	Scale of slope
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