Summary of the lesson 
True azimuth and directional angle of the lines. convergence of meridians. Magnetic azimuth of lines. Deflection. Dependence between orienting angles. Rumb. Orientation of a sheet of a topographic map using a compass. The relationship between the angles of rotation of the stroke and the directional angles of its sides.
The direction of the true meridian on the ground can be obtained from astronomical observations, as well as with the help of special instruments - gyrocompasses or gyrotheodolites .
Depending on the original meridian, the azimuth can be astronomical (true), geodetic, geographic or magnetic. 

The true azimuth (Fig. 9, a) varies from 0' to 360°.
The direction of the magnetic meridian (see Fig. 9, a) is determined using devices with a magnetic needle (compass or compass). The magnetic azimuth, as well as the true one, can vary from 0 to 360 °.

The magnetic meridian, as a rule, does not coincide with the true meridian at a given point on the earth's surface and forms a certain angle S with it, called the declination of the magnetic needle. 

In different parts of the world, the declination of the magnetic needle has different values. So, on the territory of Russia, its value varies from + 30 ° to - 14 °. The declination of the magnetic needle at the same point changes significantly with time. There are secular (by 22.5 ° in 500 years), annual (up to 8') and daily (of the order of 15 "and more) changes in the declination of the magnetic needle. In addition, due to magnetic storms, random changes in the declination of the magnetic needle can occur. noah arrows.
Devices with a magnetic needle cannot be used in places where large masses of metal structures and mechanisms accumulate, near railways and high voltage power lines. In areas of magnetic anomalies, usually associated with deposits of iron ores, it is generally impossible to use a magnetic needle for orientation.
Due to these reasons, the position of the magnetic meridian can only be established approximately, and the orientation of lines using magnetic azimuths is allowed only when drawing up plans for small areas of the terrain.
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Fig. 9. True and magnetic azimuths t




Orientation on the ground can be performed relative to the axial meridian of the zone. The horizontal angle between the northern direction of the axial meridian of the zone or a line parallel to it, and the direction of this line of terrain is called the directional angle. This angle is measured from the northern end of the axial meridian or a direction parallel to it, in a clockwise direction and varies from 0° to 360°.
The true rhumb of the terrain line is the acute angle between the nearest end of the true meridian at a given point and the direction of the terrain line.

Rumba are called true if they are oriented along the true meridian, and magnetic if they are oriented along the magnetic. If the rhumb is oriented from the axial meridian or a line parallel to the axial meridian, it is called axial or simply rhumb. The degree value of the rhumb varies from 0° to 90°. Points measured at the beginning of the line are called direct, and points measured at the end of the line are called reverse. Direct and reverse rhumbs are equal in degrees and opposite in name.
	Directional angle - the angle counted clockwise from the northern direction of the axial meridian, i.e., the Ox axis, or a line parallel to it, to this direction.
True azimuth - the angle measured clockwise from the north direction of the true meridian to this direction
Due to the sphericity of the Earth, the meridians at various points located on the same line are not parallel to each other. Therefore, the azimuth of the line at each point has a different value. The angle between the directions of the meridians at these two points of the line is called the convergence of the meridians (.

А= α + (
(- convergence of meridians
west – (-)

east – (+)
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	Magnetic azimuth is the angle measured clockwise from the north direction of the magnetic meridian to this direction
Knowing the declination of the magnetic arrow at a given point, it is possible to make the transition from the magnetic azimuth of the direction to the true one according to the formula:
А= Ам+(
(- declination of the magnetic arrow 
western – (-)
           eastern – (+)        

т that is, the true azimuth of the direction is equal to the magnetic azimuth plus the declination of the magnetic arrow with its own sign.
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	                                  Rumb
От 0° до 90°        r =α            х( +), у(+)

 От 90° до 180°   r =180- α    х( +), у(-) 
От 180° до 270°   r= α-180    х( -), у(-)

От 270° до 360°   r =360- α     х( -), у(+) 
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Relationship between orienting angles:

The difference between the magnitude of the declination of the magnetic needle and the convergence of the meridians is called a joint correction and is denoted by the letter P, i.e.
А= α + (            А= Ам+(
α + (    =    А+(   
α =    Ам+  ( - ( 

( - ( = П amendment
α =    Ам+ П

   The relationship between the angles of rotation of the stroke and the directional angles of its sides. 

	For the right corners α пос= αпред  + 180°- (  

_____________________________________________
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For the left corners α пос= αпред  + ( -  180°
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_____________________________________________

_____________________________________________
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Task for Student's independent work
1. Aerial view. [1] pp. 24-28, pp.22-23.

2. Satellite image, go use. [3] pp. 15-18.

Report form: abstract, volume 8-10 pages, deadline in 6 days.
Task for independent work of a student under a teacher
Performing 5 and 6 tasks of the RGR "Working with the map". [3] pp. 30-32.

The control of the completed task will take place at the SRSP classes (according to the schedule of classes).
А) Test questions for the written exam 
1. What does it mean to orient the terrain line?

2. What is called the directional angle of the terrain line? 

3. What is called the true azimuth of the terrain line? Will the azimuth be the same at different points of the same line?

4. What is called the convergence of the meridians?

5. How is the transition from azimuth to rhumb?

6. What is called the magnetic azimuth, the declination of the magnetic arrow?
Б) Test tasks for computer testing
1. What is called a directional angle?

A) the horizontal angle between the northern end of the axial meridian or a line parallel to it and the direction to this line;

B) the horizontal angle between the northern end of the magnetic meridian and the direction to this line;

C)the horizontal angle between the nearest end of the axial meridian and the direction of this line;

D)the horizontal angle between the true meridian and the direction of the given line;

E) the horizontal angle between the southern end of the true meridian and the direction of this line.

2. What is called the convergence of meridians:

A) the angle formed by the axial and geographical meridians;

B) the angle formed between the axial and magnetic meridians;

C) the angle formed by the magnetic and geographical meridians;

D)the angle formed between the magnetic and true meridians;

E) the angle formed by the true meridian and geographical meridians.

3. What is called the declination of the magnetic arrow?

A) the angle formed by the true (geographical) and magnetic meridians;

B) the angle formed by the axial and magnetic meridians;

C) the angle formed by the axial and geographical meridians;

D)the angle formed by the equator line and the magnetic meridian;

E) the angle formed by the geographical meridian.

4. What is called the rhumb of the line?
A) the horizontal angle measured from the nearest meridian direction of a given point to a given direction;

B) the horizontal angle measured clockwise from the north direction of the true meridian of a given point to a given direction;

C) the horizontal angle measured clockwise from the north direction of the geographical meridian of a given point to a given direction;

D)the horizontal angle measured from the direction of the axial meridian in the clockwise direction of the specified direction;

E) the horizontal angle measured clockwise from the north direction of the axial meridian to the direction of this line.
5. Determine the magnetic azimuth at true azimuth А= 86(10(, magnetic declination (=0( 30( (to the west):
А) 85( 40(;

В) 86( 40(;

С)85( 35(;

D)86( 10(;

E) 85( 50(.

6. Calculate the true azimuth of the line if Am=321º30´ is known, the declination is 1º30´. 
А) 322(30(;

В) 320(;

С)-320(;

D)360(;

E) 39(.

7. The azimuth of the line AB is 60(. Define rhumb lines.
А) northeast:30о.

В) southeast:20о;

С) southwest:20о;

D) northwest:40о;

Е) northeast:60о;

8. Determine name of rhumb line if increments (х-; (у+:

A) southwest

B) north west

C) northeast;

D) southeast;

E) south north 
9. Forward azimuth of the line АВ=200, calculate the reverse azimuth of this line: 
А) 2000;

В) 200;

С)1800;

D)2200;

E) 00.

10. The directional angle of the AB line is 3200.What is the rhumb of this line?
A) Southeast:400;

C) Southwest:200;

C)Southwest:1400;

D)North east:600;

E) Northwest:400
11. What is called a magnetic azimuth?

A) a horizontal angle measured clockwise from the northern end of the magnetic meridian to a given direction;

B) the horizontal angle between the magnetic and axial meridians;

C)the horizontal angle between the true meridian and the direction of the object;

D)the horizontal angle between the near meridian and the specified direction;

E) horizontal.
Related Glossary
	№
	Russian/Kazakh/English
	Content

	1
	Истинный азимут
	the horizontal angle measured from the north direction of the true meridian to the direction of the object clockwise

	
	Нағыз азимут
	

	
	Thue azimuth
	

	2
	Магнитный азимут
	the horizontal angle measured from the north direction of the magnetic meridian to the direction of the object clockwise

	
	Магниттік азимут
	

	
	Magnetic azimuth
	

	3
	Дирекционный угол
	the horizontal angle between the northern end of the axial meridian or a line parallel to it and the direction to this line

	
	Дирекциондық бұрыш
	

	
	Direction angle
	

	4
	Румб
	the horizontal angle measured from the nearest meridian of a given point to a given direction

	
	Румб
	

	
	Rhumb
	


	№
	Russian language 
	Kazakh language
	English language

	1
	Магнитная стрелка
	Магниттік тіл
	Magnetic needle

	2
	Поправка
	Түзету
	Correction

	3
	Сближение меридианов
	Меридиандар жанасуы
	Grid declination

	4
	Магнитный
 меридиан
	Магниттік меридиан
	Magnetic meridian

	5
	Истинный меридиан
	Нағыз меридиан
	Thue meridian

	6
	Осевой меридиан
	Осьтік меридиан
	Central meridian
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