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Lesson 1Straight and segment

Objectives:to acquaint students with what geometry studies, which section of geometry is called planimetry, which figures in planimetry are called basic; systematize information about the relative position of points and straight lines; consider the property of a straight line: through any two points you can draw a straight line, and moreover, only one; teach to mark points and lines in the picture; introduce the concept of a segment; tell about the practical implementation (fixing) of straight lines on the ground.
During the classes
I. Introductory conversation about the origin and development of geometry (10–12 min).
CONVERSATION PLAN
1. The origin of geometry.
2. From practical geometry to geometry science.
3. Geometry of Euclid.
4. The history of the development of geometry.
5. Geometric shapes.
Geometryarose as a result of the practical activities of people: it was necessary to build dwellings, temples, lay roads, irrigation canals, establish the boundaries of land plots and determine their size. Translated from Greek, the word "geometry" means "surveying" ("geo" in Greek means earth, and "metreo" - to measure). This name is explained by the fact that the birth of geometry was associated with various measuring work.
The aesthetic needs of people also played an important role: the desire to decorate their homes and clothes, to paint pictures of the surrounding life. All this contributed to the formation and accumulation of geometric information.
For several centuries BC, in Babylon, China, Egypt and Greece there already existed initial geometric knowledge, which was obtained mainly empirically, but it was not yet systematized and passed on from generation to generation in the form of rules and recipes, for example, the rules for finding areas figures, volumes of bodies, construction of right angles, etc. There was no proof of these rules, and their presentation was not a scientific theory.
The first who began to obtain geometric facts with the help of reasoning (proofs) was the ancient Greek mathematician Thales (VI century BC), who in his research used bending of a drawing, rotation of a part of a figure, and so on, that is, what is on modern geometric language is called motion.
Gradually, geometry becomes a science in which most of the facts are established by means of conclusions, reasoning, and proofs.
Attempts by Greek scientists to bring geometric facts into a system begin as early as the 5th century. BC e. The greatest influence on all subsequent development of geometry was exerted by the works of the Greek scientist Euclid, who lived in Alexandria in the 3rd century. BC e. For almost 2000 years, Euclid's "Beginnings" served as the main book on which geometry was studied. In the "Elements", the geometric information known by that time was systematized, and geometry for the first time appeared as a mathematical science.
This book was translated into the languages ​​of many peoples of the world, and the geometry itself, set forth in it, began to be called Euclidean geometry.
Geometry studies the shapes, sizes, mutual arrangement of objects, regardless of their other properties: masses, colors, etc. Taking away from these properties and taking into account only the shape and size of objects, we come to the concept of a geometric figure.
In math lessons, you got acquainted with some geometric shapes and imagine what a point, line, segment, ray, angle are, how they can be located relative to each other. You are familiar with shapes such as triangle, rectangle, circle (show models of these shapes).
Geometry not only gives an idea of ​​the figures, their properties, mutual arrangement, but also teaches you to reason, pose questions, analyze, draw conclusions, that is, think logically.
School geometry course is divided into planimetry and stereometry. Figures such as a segment, a ray, a straight line, an angle, a circle, a circle, a triangle, a rectangle are flat, that is, they fit entirely on a plane. The section of geometry that studies the properties of figures on a plane is called planimetry (from the Latin word "planum" - plane and the Greek "metreo" - I measure).
In stereometry, the properties of figures in space are studied, such as a parallelepiped, ball, cylinder, pyramid (show models). We will begin our study of geometry with planimetry.
II. Learning new material.
1. Repetition of material known to students about points and lines, their image and location relative to each other.
2. The straight line is limitless, and the figure shows only a part of the straight line.
3. Designation of lines by small letters of the Latin alphabet or by two large letters corresponding to two points lying on a line.
Drawings on the board and in notebooks; consider the textbook figures 4, 5 and 6 on p. five.
4. Fulfillment of practical task number 1 (p. 7 of the textbook). Symbols[image: ] and [image: ]...
5. Questions for students:
1) Is it possible to draw a straight line through this point?
2) How many lines can you draw through a given point?
Students should conclude: "You can draw as many lines as you like through this point."
3) How many lines can you draw through these two points? (Answer: just one.)
Students draw a straight line through two given points and find in item 1 of the textbook the statement: "through any two points you can draw a straight line, and, moreover, only one."
This statement expresses the non-curvature of a straight line, that is, the property that distinguishes a straight line from other lines (through two given points, you can draw as many curved lines as you like, for example, circles, and only one straight line).
6. Consideration of various cases of the mutual arrangement of two straight lines on a plane (with the help of textbook drawings, posters, tables, banners for the overhead projector).
Students conclude: two straight lines cannot have more than one common point.
III. Practical assignments.
1. Students perform practical tasks number 2, 3 on p. 7 tutorial.
2. Questions to students:
1) Can lines OA and AB be different if point O lies on line AB? (Answer: lines OA and AB cannot be different, since both of them pass through points A and O, and only one straight line passes through two points.)
2) Two straight lines a and b are given, intersecting at point C, and point D, different from point C and lying on line a. Can point D lie on line b? (Answer: point D cannot lie on line b, since two lines cannot have two points in common.)
3. Introduce the concept of a segment (use figure 7 of the textbook).
4. Students' independent fulfillment of assignment number 5.
5. Presentation of the material of p. 2. "Hanging a straight line on the ground" in the form of a conversation (according to Fig. 8 and 9 of the textbook).
IV. Checking the assimilation of the studied material.
Independent work is carried out in the form of a dictation:
1. Draw a straight line and mark it with b.
1) Mark point M on line b.
2) Mark a point D that does not lie on line b.
3) Using symbols [image: ] and [image: ], write down the sentence: "Point M lies on line b, and point D does not lie on it."
2. Draw lines a and b, intersecting at point K. On line a, mark a point C other than point K.
1) Are the straight lines KC and a different straight lines? Justify the answer.
2) Can line b pass through point C? Justify the answer.
3 *. How many intersection points can three lines have? Consider all possible cases and draw the corresponding pictures.
four*. Three points are given on the plane. How many lines can be drawn through these points so that at least two of these points lie on each line? Consider all possible cases and draw pictures.
V. Lesson summary.
Students answer questions:
1. How many lines can you draw through two points?
2. How many common points can two lines have?
3. Which shape is called a line segment?
4. How are points and lines indicated in the figure?
Homework:items 1, 2; answer questions 1-3 on p. 25 textbooks; practical tasks №№ 1,3,4,7.
In the first lessons, commenting on the homework, you should show the students, using the examples of questions 1-3 repetitions, how to find answers to them in the text of the textbook. 

Lesson 2BAY AND ANGLE

Objectives:remind students what a ray and an angle are; to introduce at a visual level the concepts of the inner and outer regions of an unfolded corner; introduce you to the various designations of rays and angles.
Equipment:table with rays and angles; a hinged corner model made of wooden slats or other suitable material.
During the classes
I. Checking homework.
1. Fulfillment by students on the board of practical tasks No. 4 and No. 6.
2. Checking task No. 7 according to fig. 10 textbook (oral).
3. Answers to security questions 1-3.
4. Communication of the results of the mathematical dictation.
II. Learning new material.
1. Introduction of the concept of a ray (use Fig. 11 of the textbook).
2. Designation of the beam (Fig. 12, a and b).
3. Performing tasks under the guidance of a teacher:
1) Draw line a.
a) Mark points A, B and C on it so that point A lies between points B and C.
b) Name the rays emanating from point A.
c) Mark point D on the beam AB.
	2) Indicate all the rays shown in the picture:
a) outgoing from points M and D;
b) components, together with their common origin, one straight line.
	[image: ]


4. Students' independent fulfillment of practical task number 8.
5. Statement of p. 4 "Angle" (use the prepared hinged model of the angle):
1) The model shows what elements this figure consists of.
2) the definition of the angle is given.
3) Introduced various ways to designate the angle.
4) The concepts of unfolded and non-developed angles are introduced (Fig. 15, a and b).

III. Consolidation of the studied material.
1. Fulfillment of practical tasks Nos. 9, 10 and 11 on the blackboard and in notebooks.
2. Verbally:
1) What shape is called an angle? Explain what the top and side of the corner are.
2) What angle is called unfolded?
3. Completion of the task by students: draw an undeveloped angle hk, shade its inner region, draw a ray l emanating from the vertex and passing inside this angle, that is, a ray dividing the angle hk into two angles: [image: ]hl and [image: ]lk... (Work according to Fig. 16, a.)
4. The teacher notes that if the angle hk is unfolded, then any ray emanating from its vertex and not coinciding with the rays h and k also divides this angle into two angles (Fig. 16, b).
5. Implementation by students of practical task number 14.
6. Orally solve tasks No. 15, 16 (according to Fig. 17) and task No. 17 (according to Fig. 18).
IV. Lesson summary.
In the course of a conversation with students on the material studied, the teacher finds out if the students are able to explain what a ray is; do they know how to represent and designate rays; do they know which geometric figure is called an angle, what are the sides and apex of an angle; are they able to designate unfolded and unfolded angles, to show in the figure the inner region of an unfolded angle, to draw a ray dividing the angle into two angles.
Homework: study points 3, 4 of § 2; answer questions 4-6 on p. 25 textbooks; to complete practical tasks Nos. 11,13,14.





Lesson 3 COMPARISON OF LENGTHS

Objectives:introduce one of the most important geometric concepts - the concept of equality of figures, in particular the equality of segments and angles; teach students to compare lines and angles; introduce the concept of the midpoint of a segment and the bisector of an angle.
Equipment:models of various flat figures (familiar to students from the course of mathematics in grades I-VI); a poster with figures F1 and F2, similar to Figure 19 of the textbook, and tracing paper; banners.
During the classes
I. Oral work.

Questions for students:
1. Name the basic geometric shapes on the plane.
2. What is planimetry?
3. How can you designate a straight line?
4. What is called a segment?
5. How many common points can two lines have?
6. How many lines can you draw through any two points of the plane?
7. Explain what a ray is. How are the rays indicated?
8. What shape is called an angle? Explain what the top and sides of the corner are.
9. What angle is called unfolded?
10. How many undeveloped corners are formed when three straight lines intersect one point? (Answer: twelve angles.)


II. Explanation of the new material.
1. Among the objects around us there are those that have the same shape and the same size. Such items are, for example, two identical sheets of paper, two identical books, two identical cabinets.
Display of models of equal flat figures of the environment.
2. Determination of equal figures.
3. How to establish whether the figures are equal or not?
Using a poster with figures F1 and F2 and tracing paper, the teacher shows the process of superimposing one figure on another, described in the textbook (Fig. 19).
Output: two geometric shapes are said to be equal if they can be overlapped.
4. The task of comparing figures (their shapes and sizes) is one of the main tasks in geometry. In practice, it is quite possible to compare two small flat figures by superposition, but two very large glasses, and even more so two land plots, is almost impossible. This leads to the need to have some kind of comparison rules for two figures, allowing you to compare some of their sizes, and from the results of this comparison, draw a conclusion about the equality or inequality of the figures.
5. Students compare several segments on the board, among which there are equal ones (using tracing paper, twine, or compasses).
6. Work on fig. 20 textbook. Writing in notebooks: ВK = DM (equal segments); AC <AB.
7. Introduction of the concept of the midpoint of a segment (Fig. 21).
8. Solving problems No. 20 (according to Fig. 25).
9. Banners are used when comparing angles. The angles are shown on two films, and with the help of an overhead projector, it is shown how equal angles can be superimposed.
10. Work on fig. 22 and 23 textbooks.
11. Completion of assignment number 21 on the board and in notebooks.
12. Introduction of the concept of the angle bisector (Fig. 24).
III. Checking the assimilation of new material.
Independent work carried out in the form of a dictation:
1. On ray h starting at point O, set aside segments OA and OB so that point A lies between points O and B. Compare segments OA and OB and write down the comparison result.
2. Draw an undeveloped corner ABC and draw a ray BD dividing this angle by two angles. Compare angles ABC and ABD, ABC and DBC, and record these comparison results.
...
IV. Lesson summary.
Homework: study points 5 and 6 of § 3; answer questions 7-11 on p. 25; solve problems No. 18, 19, 22 and 23.





Lesson 4 LINE MEASUREMENT

Objectives:introduce students to the procedure for measuring line segments; introduce the concept of the length of a segment and consider the properties of the lengths of segments; introduce students to different units of measurement and tools for measuring line segments.
During the classes
I. Analysis of the performance of students of independent work, its results.
II. The work of students with a textbook.
1. In everyday life, we often have to deal with the measurement of lengths, heights, distances. From the point of view of geometry, we are dealing in such cases with the measurement of segments.
2. Students study the procedure for measuring segments according to the textbook (paragraph 7 "Length of a segment").
3. With the selected unit of measurement, each segment corresponds to a certain positive number, which expresses the length of the segment. This number shows how many times the unit and its parts fit into the measured segment.
4. Write down the conclusions in notebooks:
1) equal segments have equal lengths;
2) the smaller segment has a smaller length;
3) when a point divides a segment into two segments, the length of the entire segment is equal to the sum of the lengths of these two segments;
4) the length of a segment is also called the distance between the ends of this segment.
5. According to the textbook, students when reading paragraph 8 “Units of measurement. Measuring Instruments ”recall the units of measurement of line segments known to them. It should be emphasized that a unit of measurement, in particular a millimeter, centimeter or meter, is a certain segment.
6. Oral solution of problem number 26.
III. Solving tasks to consolidate the studied material.
1. Solve problem number 27 
	[image: ]
	OS = 2AB; ОN =[image: ]AB;

	[image: ]
	Ok = [image: ]AB...


Comment: if the segment AB is taken as the unit of measurement, then OS = 2; ОN =[image: ]; OK =[image: ]...
2. On the blackboard and in notebooks, solve problems No. 30, 31 (b).
3. 1) Given a ray h with origin at point O; IN[image: ] h, A [image: ]h; point B lies between points O and A. a) Which of the segments OB or OA has the greatest length? b) Find AB if OA = 72 cm, OB = 4.2 dm.
2) Draw line a and mark point A that does not lie on this line. Using a scale ruler and a compass, mark point D on line a, at a distance of 3 cm from point A. (Find out with the students that a problem may have one or two solutions, or it may not have solutions.)
3) Solve problem number 29 of the textbook.
4) Draw a segment CD equal to 5 cm. Using a scale ruler, mark point B on line CD, such that CB = 2 cm. A) How many such points can be marked on line CD? b) What is the length of the segment BD? Consider all possible cases.
4. Solve problem number 32 
Given: BUT[image: ] a, b [image: ] a, C [image: ] a, AB = 12 cm, BC = 13.5 cm.
To find: AC.
Decision
On the straight line a we postpone the segment AB, and then the segment BC. There are two possible cases.
1) Points A and C lie on opposite sides of point B.
	[image: ]
	AC = AB + BC
AS = 12 + 13.5 = 25.5 (cm)
AS = 25.5 cm.


2) Points A and C lie on the same side of point B.
	[image: ]
	AC = BC - AB
AC = 13.5 - 12 = 1.5 (cm)
AS = 1.5 cm.


Answer: AC = 25.5 cm or AC = 1.5 cm.
5. Students' independent solution of problems No. 34, No. 35.
IV. Lesson summary.
Homework:study points 7, 8 of § 4; answer questions 12 and 13, p. 25; solve problems No. 28, 29.





Lesson 5 ANGLE MEASUREMENT

Objectives:introduce the concept of a degree measure of an angle and consider the properties of degree measures of angles; introduce the concepts of acute, right and obtuse angles; to familiarize students with devices for measuring angles on the ground.
During the classes
I. Testing independent work (10 min) (checking the assimilation of the properties of the lengths of the segments).
Option I
1. Points C, D and E are marked on line b so that CD = 6 cm, DE = 8 cm. What can be the length of the segment CE?
(Answer: CE = 14 cm or CE = 2 cm.)
2. Point M - midpoint of segment AB; MV = 4.3 dm. Find the length of the line segment AB in millimeters.
Option II
1. Points A, B and C are marked on the straight line m so that AC = 12 cm, AB = 8 cm. What can be the length of the segment BC?
(Answer: BC = 20 cm or BC = 4 cm.)
2. Point P is the midpoint of the segment MN. Find the length of the PN segment in meters if MN = 14 dm.
Option III (for more advanced students)

1. Given a segment CD and a point M, with CD = 17 cm, CM = 13 cm, DM = 5 cm. Does point M lie on the segment CD?
2. On the straight line a points C, D, E and F are marked sequentially so that CD = EF. The distance between the midpoints of the segments CD and EF is 12.4 cm.Find the distance between points C and E.
II. Explanation of the new material.
1. Measuring angles is similar to measuring line segments - it is based on comparing them with an angle taken as a unit of measurement.
2. Degree - angle equal to [image: ]parts of the extended corner. The degree measure of the angle.
3. Repeat the measurement of the angles with the protractor. (Draw any angles on the board and in notebooks and measure them with a protractor; fig. 32, fig. 33.)
4. Introduce the concept of a minute - this is [image: ]part of a degree; record 1 ′, the concept of a second is[image: ]part of a minute; written 1 ″.
5. Write down the conclusions in notebooks:
1) equal angles have equal degree measures;
2) a smaller angle has a smaller degree measure;
3) the expanded angle is 180 °; undeveloped angle less than 180 °;
4) when the ray divides the angle into two angles, the degree measure of the entire angle is equal to the sum of the degree measures of these angles (Fig. 34).
6. Fulfillment of practical assignments No. 41, 43.
7. Orally solve problems No. 45.
8. Introduce the concepts of right, acute and obtuse angles using the table "Types of angles" and Figure 35.
9. Orally solve problems No. 51 (according to Fig. 38), No. 52 (according to Fig. 39) and No. 53.

III. Consolidation of the studied material.
1. Solve problem number 47 (b). The solution is written on the board and in notebooks (explaining):
	[image: ]
	Given:[image: ]AOE = 1237 ′;
[image: ]EOB = 108 ° 25 ′.
To find:[image: ]AOB...
Decision
[image: ]AOB = [image: ]AOE + [image: ]BOE;
[image: ]AOB = 12 ° 37 ′ + 10825 ′ = 12062 ′ =
= 121 ° 2 ′.


Answer: 121 ° 2 ′.
2. Solve problem number 48 on the board and in notebooks (explaining):
	[image: ]
	Given:[image: ]AOB = 78;
[image: ]AOC<[image: ]VOS by 18.
To find:[image: ]VOS...
Decision
By condition [image: ]AOB = [image: ]AOC ++ 
[image: ]VOS = 78 °;


[image: ]AOC = [image: ]VOS - 18 °.
From here [image: ]VOS - 18 ° + [image: ]VOS = 78 °;
2 [image: ]VOS = 78 ° + 18 °;
2 [image: ]VOS = 96 ° then
[image: ]VOS = 96 °: 2 = 48 °.
Answer: 48 °.
3. Solve a teaching problem on the blackboard and in notebooks (students on the blackboard with the help of the teacher make a drawing, write down what is given and what to find, learn to draw up a solution to the problem):
1) The BD beam divides the deployed angle ABC into two angles, the difference of which is 46 °. Find the resulting corners.
2) The SK beam divides the right angle of the HSR into two angles, one of which is 4 times larger than the other. Find the formed corners.
3) The DO beam divides the right angle ADB into two angles, the degree measures of which are 5: 4. Find the angle between the DO beam and the bisector of the ADB angle.
IV. Lesson summary.
Homework:study points 9 and 10 (independently); answer questions 14-16 on p. 25-26; complete practical task number 44; solve problems No. 42,46,49.













Option I
1. Points C, D and E are marked on line b so that CD = 6 cm, DE = 8 cm. What can be the length of the segment CE?
(Answer: CE = 14 cm or CE = 2 cm.)
2. Point M - midpoint of segment AB; MV = 4.3 dm. Find the length of the line segment AB in millimeters.
Option II
1. Points A, B and C are marked on the straight line m so that AC = 12 cm, AB = 8 cm. What can be the length of the segment BC?
(Answer: BC = 20 cm or BC = 4 cm.)
2. Point P is the midpoint of the segment MN. Find the length of the PN segment in meters if MN = 14 dm.
Option III (for more advanced students)

1. Given a segment CD and a point M, with CD = 17 cm, CM = 13 cm, DM = 5 cm. Does point M lie on the segment CD?
2. On the straight line a points C, D, E and F are marked sequentially so that CD = EF. The distance between the midpoints of the segments CD and EF is 12.4 cm.Find the distance between points C and E.
Option I
1. Points C, D and E are marked on line b so that CD = 6 cm, DE = 8 cm. What can be the length of the segment CE?
(Answer: CE = 14 cm or CE = 2 cm.)
2. Point M - midpoint of segment AB; MV = 4.3 dm. Find the length of the line segment AB in millimeters.
Option II
1. Points A, B and C are marked on the straight line m so that AC = 12 cm, AB = 8 cm. What can be the length of the segment BC?
(Answer: BC = 20 cm or BC = 4 cm.)
2. Point P is the midpoint of the segment MN. Find the length of the PN segment in meters if MN = 14 dm.
Option III (for more advanced students)

1. Given a segment CD and a point M, with CD = 17 cm, CM = 13 cm, DM = 5 cm. Does point M lie on the segment CD?
2. On the straight line a points C, D, E and F are marked sequentially so that CD = EF. The distance between the midpoints of the segments CD and EF is 12.4 cm.Find the distance between points C and E.
Option I
1. Points C, D and E are marked on line b so that CD = 6 cm, DE = 8 cm. What can be the length of the segment CE?
(Answer: CE = 14 cm or CE = 2 cm.)
2. Point M - midpoint of segment AB; MV = 4.3 dm. Find the length of the line segment AB in millimeters.
Option II
1. Points A, B and C are marked on the straight line m so that AC = 12 cm, AB = 8 cm. What can be the length of the segment BC?
(Answer: BC = 20 cm or BC = 4 cm.)
2. Point P is the midpoint of the segment MN. Find the length of the PN segment in meters if MN = 14 dm.
Option III (for more advanced students)

1. Given a segment CD and a point M, with CD = 17 cm, CM = 13 cm, DM = 5 cm. Does point M lie on the segment CD?
2. On the straight line a points C, D, E and F are marked sequentially so that CD = EF. The distance between the midpoints of the segments CD and EF is 12.4 cm.Find the distance between points C and E.





Lesson 6 Adjacent and vertical corners

Objectives:introduce the concept of adjacent and vertical angles; consider their properties; and show how these concepts are applied to problem solving.
Visual aids: tables "Adjacent angles", "Vertical angles".
During the classes
I. Analysis of the results of independent work.
II. Learning new material. Solving problems.
1. Introduce the concept of adjacent angles and their properties (the sum of adjacent angles is 180 °) using the table "Adjacent angles".
2. Fulfillment of practical task number 55 (on the board and in notebooks).
3. Orally solve problems No. 58, 59, 60, 63, 62 (according to Fig. 46).
4. Solve problem No. 61 (c; d) in writing:
	in) [image: ]
	Given:[image: ]hk and [image: ]kl - adjacent; 
[image: ]hk more [image: ]kl at 47 ° 18 ′.
To find:[image: ]hk and [image: ]kl...


Decision
Let be [image: ]kl = xthen [image: ]hk = x + 47 ° 18 ′.
By the property about the sum of adjacent angles [image: ]kl + [image: ]hk =180 °.
x + x+ 4718 ′ = 180 °; 2x = 180 ° - 47 ° 18 ′;
2x = 179 ° 60 ′ - 47 ° 18 ′; 2x = 132 ° 42 '; x = 66 ° 21 ′.
[image: ]kl = 66 ° 21 '; [image: ]hk = 66 ° 21 ′ + 47 ° 18 ′ = 113 ° 39 ′.
Answer: 113 ° 39 ′ and 66 ° 21 ′.
d) Let [image: ]kl = xthen [image: ]hk = 3x.
x + 3x = 180 °; 4x = 180 °; x = 45 °;[image: ]kl = 45 °; [image: ]hk = 135 °.
Answer: 135 ° and 45 °.
5. The concept of vertical angles can be introduced by performing the following task:
1) Draw undeveloped [image: ]AOB and name the rays that are the sides of this corner.
2) Draw beam OC, which is an extension of beam OA, and beam OD, which is an extension of beam OB.
3) Write in a notebook: the angles AOB and COD are called vertical.
6. On the table "Vertical angles" show that when two straight lines intersect, two pairs of vertical corners are formed with apex at the point of intersection of these straight lines.
7. Determination of vertical angles (fig. 41).
8. The rationale for the fact that the vertical angles are equal can first be carried out on a specific example, writing it down on the board and in the students' notebooks.
A task... Lines AB and CD intersect at point O so that[image: ]AOD ==
35 °. Find the angles AOC and BOC.
	[image: ]
	Decision
1) The angles AOD and AOC are adjacent, therefore [image: ]VOS = 180 ° - 35 ° = 145 °.
2) The angles AOC and BOC are also adjacent, therefore [image: ] VOS = 180 ° - 145 ° == 35 °.


Means, [image: ]VOS = [image: ]AOD = 35 °, and these angles are vertical.
Question: is it true that any vertical angles are equal?
9. Students independently prove the properties of vertical angles (Fig. 41) and write this evidence in notebooks.
10. Orally solve problem No. 65 (use the table "Vertical angles").
11. Solve problem number 67 verbally according to Figure 47.
12. Students independently, using the properties of vertical and adjacent angles, must justify the fact that if, when two straight lines intersect, one of the angles formed is straight, then the other angles are also straight.
13. Implementation of practical task number 57.
14. Conversation on the construction of right angles on the ground (p. 13) with a demonstration of the eker made by the students.
III. Independent work.
Option I
1. One of the adjacent angles is 27 ° smaller than the other. Find both adjacent corners.
2. Find all non-developed angles formed at the intersection of two straight lines if the sum of two of them is 226 °.
Option II
1. One of the adjacent corners is nine times the size of the other. Find both adjacent corners.
2. Find all the non-developed angles formed at the intersection of two straight lines, if one of them is 81 ° larger than the other.
IV. Lesson summary.
Homework:study paragraphs 11-13 of § 6; answer questions 17-21 on p. 26; complete 





Lesson 7 CONTROL WORK No. 1 "Initial geometric information"

Objectives:test the knowledge, ability to solve problems and skills of students on the topic “Measuring segments. Measurement of angles. Adjacent and vertical corners ".
During the classes
I. Organizing students to get the job done.
II. Performing work on two (three) options.
Option I
1. Three points B, C and D lie on one straight line. It is known that ВD = 17 cm, DC = 25 cm. What can be the length of the BC segment?
2. The sum of the vertical angles MOE and DОС, formed at the intersection of lines MC and DE, is equal to 204 °. Find the corner MOD.
3. Using a protractor, draw an angle of 78 ° and bisect the adjacent corner.
Option II
1. Three points M, N and K lie on one straight line. It is known that MN == 15 cm, NK = 18 cm. What can be the MK distance?
2. The sum of the vertical angles AOB and COD formed at the intersection of straight lines AD and BC is 108 °. Find the BOD angle.
3. Using a protractor, draw an angle of 132 ° and bisect one of the adjacent corners.
Option III (for more advanced students)

1. Do points M, N and P lie on the same straight line if MP = 12 cm, MN == 5 cm, PN = 8 cm?
2. Find the undeveloped angles formed at the intersection of two straight lines if the difference between two of them is 37 °.
	3. In figure AB[image: ]CD, ray ОЕ is the bisector of the angle AOD. 
Find the COE angle.
	[image: ]









III. Lesson summary.
Homework: repeat § 1-6 and prepare for oral questioning


Sample options cards for oral questioning of students.

Option I
1. What point is called the midpoint of the line segment?
2. Mark point C on line AB so that point B is the midpoint of line segment AC.
3. A segment 18 cm long is divided by a point into two unequal segments. What is the distance between the midpoints of these segments?
Option II
1. Which ray is called the bisector of the angle?
2. Draw a corner BAC, and then use a protractor and a ruler to draw beam AD so that beam AB is the bisector of the CAD angle. Is it always doable?
3. What is the degree measure of the angle formed by the bisectors of two adjacent angles?
Option III
1. What angles are called adjacent? What is the sum of adjacent angles? Can a straight and an acute angle be adjacent?
2. Draw a corner adjacent to the given corner. How many of these corners can you draw?
3. The degree measures of two adjacent angles are 3: 7. Find these angles.
Option IV
1. What angles are called vertical? What property do vertical angles have? How many pairs of vertical angles are formed when two straight lines intersect?
2. Draw three straight lines AB, CD and MK, intersecting at point O. Name the pairs of the resulting vertical corners.
3. At the intersection of two straight lines, four undeveloped corners are formed. Find these angles if the sum of the three angles is 290 °.
Option V
1.What lines are called perpendicular? What property do two lines perpendicular to the third have?
2. Draw a straight line a and mark a point M that does not lie on it. Using a drawing square, draw a straight line through point M, perpendicular to straight line a.
3. Draw obtuse angle ABC and mark point D outside of it. Using a drawing square through point D, draw straight lines perpendicular to lines AB and BC.





I. Analysis of the test.
1. Reporting the results of the test.
2. Mistakes made by students in the course of work.
 3. Solving problems on the board that caused difficulties for students
Option I
1. Three points B, C and D lie on one straight line. It is known that ВD = 17 cm, DC = 25 cm. What can be the length of the BC segment?
2. The sum of the vertical angles MOE and DОС, formed at the intersection of lines MC and DE, is equal to 204 °. Find the corner MOD.
3. Using a protractor, draw an angle of 78 ° and bisect the adjacent corner.
Option II
1. Three points M, N and K lie on one straight line. It is known that MN == 15 cm, NK = 18 cm. What can be the MK distance?
2. The sum of the vertical angles AOB and COD formed at the intersection of straight lines AD and BC is 108 °. Find the BOD angle.
3. Using a protractor, draw an angle of 132 ° and bisect one of the adjacent corners.
Option I
1. Three points B, C and D lie on one straight line. It is known that ВD = 17 cm, DC = 25 cm. What can be the length of the BC segment?
2. The sum of the vertical angles MOE and DОС, formed at the intersection of lines MC and DE, is equal to 204 °. Find the corner MOD.
3. Using a protractor, draw an angle of 78 ° and bisect the adjacent corner.
Option II
1. Three points M, N and K lie on one straight line. It is known that MN == 15 cm, NK = 18 cm. What can be the MK distance?
2. The sum of the vertical angles AOB and COD formed at the intersection of straight lines AD and BC is 108 °. Find the BOD angle.
3. Using a protractor, draw an angle of 132 ° and bisect one of the adjacent corners.
Option I
1. Three points B, C and D lie on one straight line. It is known that ВD = 17 cm, DC = 25 cm. What can be the length of the BC segment?
2. The sum of the vertical angles MOE and DОС, formed at the intersection of lines MC and DE, is equal to 204 °. Find the corner MOD.
3. Using a protractor, draw an angle of 78 ° and bisect the adjacent corner.
Option II
1. Three points M, N and K lie on one straight line. It is known that MN == 15 cm, NK = 18 cm. What can be the MK distance?
2. The sum of the vertical angles AOB and COD formed at the intersection of straight lines AD and BC is 108 °. Find the BOD angle.
3. Using a protractor, draw an angle of 132 ° and bisect one of the adjacent corners.

Lesson 8 TRIANGLE

Objectives:introduce the concept of a triangle and its elements, the perimeter of a triangle; teach to design and solve problems; develop the logical thinking of students.
During the classes
I. Organizational moment.
II. Learning new material by the method of conversation.
1. Study of the topic with a demonstration of various polygons, triangles depicted on the board.
2. Select triangles, indicate and name their sides, vertices and corners. Designation of a triangle, its corners, sides.
3. Implementation of the practical task:
1) Draw a triangle ABC and draw a line segment connecting vertex A to the middle of the opposite side.
2) Draw a triangle MNP. On the side of the MP, mark an arbitrary point K and connect it to the vertex opposite to the side of the MP.
3) Name the angles: a) of the triangle DЕK adjacent to the side ЕK; b) triangle MNP, adjacent to the side MN.
4) Name the angle: a) of the triangle DЕK, enclosed between the sides DE and DК; b) the triangle MNP, enclosed between the sides NP and PM.
5) Between which sides: a) the triangle DЕK has an angle K; b) the triangle MNP is enclosed by an angle N?
4. Fulfillment of tasks number 87 and 88 for better assimilation of the concepts of a triangle and its elements.
5. Introduction of the concept of the perimeter of a triangle. Write in a notebook: the sum of the lengths of the three sides of a triangle is called its perimeter.
6. Solution of problem number 91 with registration on the board and in students' notebooks:
Given: PABS = 48 cm, AC = 18 cm, BC - AB = 4.6 cm.
To find: AB and BC.
Decision
Let us denote the length of the side AB in centimeters by the letter x, then 
Sun = (x + 4.6) cm;
48 cm = AB + AC + BC = x + x + 4.6 + 18 cm, whence
2x = 25.4; x = 12.7.
Hence, AB = 12.7 cm; BC = 12.7 + 4.6 + 17.3 (cm).
Answer: 12.7 cm vs 17.3 cm.
7. Recall which figures are called equal. Write down the definition in notebooks:
Two triangles are said to be equal if each side and each corner in any of them has an equal element in the other.
8. Work on fig. 50 and the table "Equality of triangles".
9. Solve the task verbally: each of Figures 1 and 2 shows equal triangles. Indicate respectively equal elements of these triangles.
[image: ][image: ]
Fig. Fig. 1 2
10. Oral solution of problem number 92.
11. Solve the problem in writing:
Triangles ABC and MNP are equal, and [image: ]BUT = [image: ]M, [image: ]IN = [image: ]N and 
[image: ]FROM = [image: ]R... 
Find the sides [image: ]MNPif AB = 7 cm, BC = 5 cm, CA = 3 cm.
Decision
[image: ]ABC = [image: ]MNP by condition, so angles and sides [image: ]ABC are respectively equal to the angles and sides of the triangle MNP. It follows from the problem statement that the sides AB and MN, BC and NP, CA and PM are respectively equal.
Hence, MN = 7 cm, NP = 5 cm, РМ = 3 cm.
III. Consolidation of the studied material.
1.No. 89 (b; c). -independently.
2. Solving problem no. 156 (independently).
IV. Lesson summary.
Homework:study item 14 of § 1; answer questions 1 and 2 on p. 49; solve problem number 90.92.


Lesson 9
FIRST SIGN OF TRIANGLE EQUALITY

Objectives:clarify the meaning of the words "theorem" and "proof of the theorem"; formulate and prove the first criterion for the equality of triangles.
During the classes
I. Updating basic knowledge.
Questions for students:
1. Repeat the definition of adjacent angles and their properties.
2. Repeat the definition of vertical angles and their properties.
3. Recall the definition of equal figures, the bisector of an angle.
4. Recall which angle is called acute, straight, obtuse.
5. Repeat the definition of a triangle, its elements; determination of the perimeter of the triangle; definition of equal triangles.
II. Explanation of the new material.
1. In geometry, each statement, the validity of which is established by reasoning, is called a theorem, and the reasoning itself is called a proof of the theorem.
2. Recall that the earlier arguments about the property of adjacent and about the equality of vertical angles were proofs of theorems, although we did not call them that yet.
3. Repeat with the students the concept of equality of figures (segments, angles, triangles), using tables, models, code positives.
4. Formulate and prove a theorem expressing the first sign of equality of triangles (this is explained by the teacher).
5. After proving the theorem (clause 15), I explain the meaning of the word "feature", noting that the proven feature makes it possible to establish the equality of two triangles without actually superimposing one of them on the other, but comparing only some elements of the triangle.
III. Consolidation of the studied material.
1. Solving problems (verbally) according to ready-made drawings on the board 
The task: Find pairs of equal triangles (see Fig. 1-4) and prove their equality.






[image: ][image: ]
Fig. Fig. 1 2
[image: ][image: ]
Fig. Fig. 3 four
2. Solve problem number 96 on the board and in notebooks (according to Fig. 54).
Decision
Consider [image: ]AOB and[image: ]DOC:
	ОА = ОD (by condition)
OB = OS (by condition)
[image: ]AOB = [image: ]DOC (vertical
 angles are equal)
	[image: ]
	[image: ]AOB =[image: ]DOC (I sign, equal in two sides to the angle between them).


Then [image: ]DCO = [image: ]AVO = 74 °.
[image: ]ACD = [image: ]ASO + [image: ]DCO = 36 ° + 74 ° = 110 °.
Answer: 110 °.
3. Students independently solve problem number 1:
From points A and B, perpendiculars AC and BD are dropped onto line a, and AC = BD.
Prove that [image: ]ACD =[image: ]ВDC...
4. Problem number 2.
	[image: ]
	Given:[image: ]AOB =[image: ]СОD...
Prove:[image: ]VOS =[image: ]DOA...


IV. Lesson summary.
Homework: know the proof of the first sign of equality of triangles in item 15, solve problems No. 94 - 96.
Lesson 10 THE FIRST SIGN OF TRIANGLE EQUALITY

Objectives:to develop students' ability to apply the studied properties and the theorem on the equality of triangles on two sides and the angle between them in solving problems; develop the logical thinking of students.
During the classes
I. Checking the assimilation of the studied material.
1. Check the knowledge of the first sign of equality of triangles (one person is at the blackboard and three people with leaflets can be at the first desks).
2. Two people at the blackboard write down the solution to home problems No. 94 and 95.
3. Oral work with the class:
1) Control questions 1-4 on p. 49-50.
2) Solving tasks based on ready-made drawings:
a) Which triangles are equal in Figure 1 and why?
[image: ]
Fig. one
b) In Figure 2, in triangles ABD and ACD.
[image: ]
Fig. 2
[image: ]BAD = [image: ]CAD; AB = AC.
Find the perimeter [image: ]ABD, if АС = 5 cm, СD = 3 cm, АD is more than АС by 2 cm.
in) [image: ]МNO = [image: ]МRO (fig. 3). Prove that[image: ]NOР = [image: ]ROР...
[image: ]
Fig. 3







II. Solving problems.
When constructing drawings, be sure to use crayons.
1. Solve problem number 98 (the teacher explains the solution, involving students).
[image: ]
Given:[image: ]ASV and [image: ]BUToneFROMoneINone; AB = A1B1; AC = A1C1;
[image: ]BUT = [image: ]BUTone; AP = A1P1.
Prove:[image: ]HRV = [image: ]INoneRoneFROMone...
Evidence
Consider [image: ]ASV and [image: ]BUToneFROMoneINone:
AB = AoneINone (by condition), AC = A1C1 (by condition), [image: ]BUT = [image: ]BUTone (by condition), then [image: ]ASV = [image: ]BUToneFROMoneINone (the first sign is equal on both sides and the angle between them).
Hence BC = B1C1 and [image: ]IN and [image: ]INone...
By the condition AB = A1B1 and AP = A1P1, then PB = P1B1.
Consider [image: ]HRV and [image: ]INoneRoneFROMone:
	BC = BoneFROMone
PB = P1B1
[image: ]IN = [image: ]INone
	[image: ]
	[image: ]HRV = [image: ]INoneRoneFROMone (the first sign, the triangles are equal in two sides to the angle between them).




2. Solve problem number 99 on the board and in notebooks.
III. Independent work(10 minutes).
Option I
	[image: ]
	Prove the equality of the triangles ADC and ABC shown in the figure, if AD = AB and [image: ]1 = [image: ]2.
Find the angles ADC and ACD if [image: ]ABC = 108 °, [image: ]ASV = 32 °. 


Option II
Prove the equality of triangles ABC and ADC, shown in figure 53 of the textbook, if AB = DC and [image: ]4 = [image: ]3. Find the angles ACB and ADC, if [image: ]ABC = 102 °, [image: ]ICA = 38 °.
IV. Lesson summary.
Homework:repeat steps 14, 15; answer questions 1-4 on p. 49-50; solve problems No. 97, 160 (a). 


Option I
	[image: ]
	Prove the equality of the triangles ADC and ABC shown in the figure, if AD = AB and [image: ]1 = [image: ]2.
Find the angles ADC and ACD if [image: ]ABC = 108 °, [image: ]ASV = 32 °. 


Option II
Prove the equality of triangles ABC and ADC, shown in figure 53 of the textbook, if AB = DC and [image: ]4 = [image: ]3. Find the angles ACB and ADC, if [image: ]ABC = 102 °, [image: ]ICA = 38 °.
Option I
	[image: ]
	Prove the equality of the triangles ADC and ABC shown in the figure, if AD = AB and [image: ]1 = [image: ]2.
Find the angles ADC and ACD if [image: ]ABC = 108 °, [image: ]ASV = 32 °. 


Option II
Prove the equality of triangles ABC and ADC, shown in figure 53 of the textbook, if AB = DC and [image: ]4 = [image: ]3. Find the angles ACB and ADC, if [image: ]ABC = 102 °, [image: ]ICA = 38 °.
Option I
	[image: ]
	Prove the equality of the triangles ADC and ABC shown in the figure, if AD = AB and [image: ]1 = [image: ]2.
Find the angles ADC and ACD if [image: ]ABC = 108 °, [image: ]ASV = 32 °. 


Option II
Prove the equality of triangles ABC and ADC, shown in figure 53 of the textbook, if AB = DC and [image: ]4 = [image: ]3. Find the angles ACB and ADC, if [image: ]ABC = 102 °, [image: ]ICA = 38 °.
Option I
	[image: ]
	Prove the equality of the triangles ADC and ABC shown in the figure, if AD = AB and [image: ]1 = [image: ]2.
Find the angles ADC and ACD if [image: ]ABC = 108 °, [image: ]ASV = 32 °. 


Option II
Prove the equality of triangles ABC and ADC, shown in figure 53 of the textbook, if AB = DC and [image: ]4 = [image: ]3. Find the angles ACB and ADC, if [image: ]ABC = 102 °, [image: ]ICA = 38 °.


Lesson 11
MEDIANS, BISCERTS AND HEIGHT OF THE TRIANGLE
Objectives:introduce the concept of a perpendicular to a line and prove the perpendicular theorem; introduce the concepts of median, bisector and height of a triangle and teach students to build them.
During the classes
I. Analysis of the results of independent work.
II. Learning new material.
1. Introduction of the concept of a perpendicular to a straight line (Fig. 55).
The perpendicular AH drawn from point A to line a is such a segment for which the following two conditions are satisfied: 1) line AH is perpendicular to line a (AH[image: ]but); 2) A[image: ] but, H [image: ]
2. Fulfillment of practical assignment 100.
3. Proof of the theorem on the perpendicular to the line according to Figures 56, 57 without writing the proof of this theorem in notebooks.
4. Solution of problem number 105 (orally according to the finished drawing).
5. Introduction of the concept of the median of a triangle (use the table "median, bisector and height of the triangle) and the construction of the medians of the triangle by students (Fig. 59).
6. Introduction of the concept of the bisector of a triangle and the construction of bisectors of the angles of a triangle by students using a protractor (Fig. 60).
Draw the students' attention to the difference between the bisector of an angle (a ray that divides the angle into two equal angles) and the bisector of a triangle (a segment of the bisector of the angle of a triangle that connects the vertex of the triangle to a point on the opposite side).
7. Introduction of the concept of the height of a triangle (use the table) and the construction of heights by students in acute-angled, right-angled and obtuse triangles using right-angled triangles (Fig. 61 and 62).
III. Practical work.
To consolidate the skills of constructing medians, bisectors and heights of a triangle, students perform practical tasks No. 101, 102 and 103
IV. Lesson summary.
Find out what properties the medians, bisectors and heights of a triangle have.
Homework:study items 16 and 17; answer questions 5-9 on p. fifty; complete practical tasks No. 101, 102 and 103 on separate sheets of paper
Decide tasks:
1. АС - bisector [image: ]BUT triangle ABD. Prove that[image: ]YOU == 
[image: ]DAC...
2. In triangle ACD medians AE, CB and DF are drawn. The lengths of the segments AF, BD and CE are respectively 4 cm, 3 cm and 2 cm. Find the perimeter of the triangle ACD.
3. DN is the height of the triangle MNK; MD = DK.
Prove that [image: ]MND = [image: ]KND...


Lesson 12 PROPERTIES OF AN EQUAL TRIANGLE

Objectives:to consolidate the material studied; introduce the definition of an isosceles triangle; prove theorems about the properties of an isosceles triangle.
During the classes
I. Updating the basic knowledge of students.
1. Frontal poll on questions 1-9 on p. 49-50.
2. Verbal check of the solution of household problems.
II. Explanation of the new material.
1. Definition of an isosceles triangle; its sides and base (Fig. 63).
2. Definition of an equilateral triangle.
3. Orally solve problems (according to ready-made drawings):
1) Given an isosceles triangle CDE with base DE. Name the sides, base angles, and the angle opposite the base of this triangle.
2) In an isosceles triangle МDK МK = DK. Name the sides, base, base angle, and base corners of this triangle.
4. Proof of the theorem on the properties of angles at the base of an isosceles triangle.
It is useful to write the drawing, a short record of the condition and conclusion of the theorem, as well as the main stages of the proof on the board and in the students' notebooks.
Given:[image: ]ABC - isosceles, BC - base.
Prove:[image: ]B = [image: ]FROM...
Evidence
Let's draw the bisector AD of the triangle (Fig. 64 of the textbook). [image: ]ABD ==
[image: ]ACD on both sides and the angle between them (AB = AC by condition, AD - common side,[image: ]1 = [image: ]2, since AD ​​is a bisector).
Means, [image: ]IN = [image: ]FROM, as required.
In the future, this property is often used in solving problems and proving theorems, so it should be well mastered.
III. Consolidation of the studied material.
1. Solve problem number 108.
	[image: ]
	Given: [image: ]ABC - isosceles;
[image: ]ВСD - equilateral.
R = 40 cm; PBCD = 45 cm.
To find: AB and BC.
Decision
ВС = СD = ВD (by condition),
R= 45 cm = 3BC, hence
BC = 45: 3 = 15 (cm).
According to the condition PABS = 40 cm, BC = 15 cm, then AB + AC = 40 - 15 = 25 (cm). 


So, by condition [image: ]ABC - isosceles, then AB = AC = 25: 2 == 12.5 (cm).
Answer:AB = 12.5 cm; BC = 15 cm.
2. Orally solve problem number 116.
3. Solve Problem No. 112 on Figure 66 on the board and in notebooks.
Given: [image: ]ABC; AB = BC;[image: ]1 = 130 °.
To find:[image: ]2.
	[image: ]
	Decision
By the condition AB = BC, then [image: ]ABC - 
isosceles by definition, which means
[image: ]YOU = [image: ]ICA (by the property of an isosceles triangle). [image: ]ICA + [image: ]1 = 180 ° (property of adjacent angles).
From here [image: ]ICA = 180 ° - [image: ]1 = 180 ° –– 130 ° = 50 °; hence, and[image: ]YOU = 50 °.


As [image: ]YOU = [image: ]2 (vertical angles are equal), then [image: ]2 = 50 °.
Answer: 50 °.
4. Parse the solution to the problem first orally by logical reasoning, building drawings, and then write down the solution on the board and in notebooks.
In an isosceles triangle, the sum of all angles is 180 °. Find the angles of this triangle if you know that:
a) one of them is equal to 105 °;
b) one of them is 38 ° (consider two cases).
IV. Lesson summary.
Homework:study item 18 with the proof of the angle theorem at the base of an isosceles triangle; answer questions 10-12 on p. fifty; solve problems No. 104, 107 and 117.
Lesson 13 SOLUTION OF PROBLEMS ON THE TOPIC "EQUAL TRIANGLE"

Objectives:study the property of the bisector (median, height) of an isosceles triangle drawn to the base; study the sign of an isosceles triangle and consolidate knowledge of the properties of an isosceles triangle when solving problems; develop the logical thinking of students.
During the classes
I. Checking students' homework.
1. One student on the blackboard is preparing a proof of the theorem on the property of angles at the base of an isosceles triangle.
2. The second student solves homework problem no. 117 on the blackboard (from Fig. 67).
3. Orally, using ready-made drawings on the blackboard (see Fig. 1-3), we solve problems, having previously repeated the material in the course of students' answers to control questions 10-12 on p. fifty.
Find [image: ]DBA...
[image: ][image: ][image: ]
Fig. Fig. 1 Fig. 2 3
II. Learning new material.
1. Formulate and write down the sign of an isosceles triangle (the inverse theorem of the properties of the angles of an isosceles triangle):
If two angles in a triangle are equal, then it is isosceles.
2. Solve problem number 111 (according to Fig. 65) orally according to a previously prepared drawing on the board.
3. Study the theorem on the bisector of an isosceles triangle, drawn to the base (Fig. 64):
1) before studying the theorem, repeat the first criterion for the equality of triangles; repeat the definition of the bisector, median and height of the triangle; definition and property of adjacent angles of a triangle;
2) teach students when formulating a theorem to highlight what is given, what needs to be proved; teach a short notation of the proof of the theorem.
4. Explanation of the teacher. We have established that the bisector, median and height of an isosceles triangle, drawn to the base, coincide. Therefore, the following statements are also true:
1) The height of an isosceles triangle, drawn to the base, is the median and bisector.
2) The median of an isosceles triangle, drawn to the base, is the height and bisector.
5. Orally solve problem number 110.
III. Solving problems to consolidate the studied material.
1. Solving problems (verbally) according to ready-made drawings (make posters with pictures in advance, see Fig. 1-5).
Find [image: ]DBA (teach students to read the drawing by the symbols on it).
[image: ][image: ][image: ]
Fig. Fig. 1 Fig. 2 3
[image: ][image: ]
Fig. 4 Fig. five
2. Solve problem number 119, writing down the solution on the board and in notebooks.
	[image: ]
	Given:[image: ]DЕК - isosceles;
 EF - bisector;
 DK = 16 cm, [image: ]DEF = 43 °.
To find: KF, [image: ]DЕK, [image: ]EFD...


Decision
1) By hypothesis, ЕF is the bisector of DЕK and [image: ]DEF = 43 °, then
[image: ]DЕK = 2 [image: ]DЕF = 43 ° 2 = 86 °.
2) EF is the median of the isosceles [image: ]DЕK (by the property of the bisector to the base), then KF = [image: ]DK; KF = 16: 2 = 8 (cm).
3) ЕF - isosceles height [image: ]DЕK (property of the bisector drawn to the base of an isosceles triangle). 
Means, [image: ]EFD = [image: ]EFK = 90 °.
Answer: KF = 8 cm; [image: ]DЕK = 86 °;[image: ]EFD = 90 °.
3. Solve problem number 120 (a) with the solution written on the board and in notebooks.
IV. Lesson summary.
Homework:repeat step 15; study items 16-18, answer questions 4-13 on p. fifty; solve problems No. 114, 118 and 120 (b).


Lesson 14
SECOND SIGN OF THE EQUALITY OF TRIANGLES
Objectives:repeat and consolidate previously studied material; study the second sign of the equality of triangles and develop skills in using the first and second signs of equality of triangles when solving problems; develop the logical thinking of students.
During the classes
I. Oral work.
1. Answers to security questions 4-13 on p. fifty.
2. Solving problems according to ready-made drawings in order to repeat the first sign of equality of triangles:
1) In Figure 1 DE = DK, [image: ]1 =[image: ]2. Find the EU,[image: ]DCK and [image: ]DKСif KC = 1.8 dm;[image: ]DCE = 45 °,[image: ]DEC = 115 °.
2) In Figure 2, ОВ = OC, AO = DO; [image: ]ASV = 42 °,[image: ]DСF = 68 °.
Find [image: ]ABC...
[image: ][image: ]
Fig. Fig. 1 2
II. Explanation of the new material.
1. Implementation of the practical task by students: using a protractor and a scale ruler, draw a triangle ABC so that [image: ]BUT = 46 °, [image: ]IN = 58 °, AB = 4.8 cm.
2. Formulation and proof of the second criterion for the equality of triangles (on the blackboard and in notebooks).
When proving the second criterion, it is desirable to note an analogy with the proof of the first criterion: in both cases, the equality of triangles is proved by superimposing one triangle on another, in which they are completely combined.
III. Consolidation of the studied material.
1. Orally, using ready-made drawings (Fig. 3-7), solve the following problems:
[image: ][image: ][image: ]
Fig. Fig. 3 4 Fig. five
[image: ][image: ]
Fig. 6 Fig. 7
1) In Figure 3 [image: ]1 = [image: ]2 and [image: ]3 = [image: ]4. Prove that [image: ]ABC == 
[image: ]ADC...
2) In Figure 4 AC = CB, [image: ]BUT = [image: ]IN... Prove that[image: ]ВСD =[image: ] ACE.
3) In Figure 5, ray AD is the bisector of the angle BAC, [image: ]1 = [image: ]2. Prove that [image: ]ABD = [image: ]ACD...
4) In Figure 6, VO = OS, [image: ]1 = [image: ]2. Pick the equal triangles in this figure.
5) In Figure 7 [image: ]1 = [image: ]2, [image: ]CAB = [image: ]DBA... Specify equal triangles in this picture.
2. Solve problem number 121 (independently).
3. Solve problem number 126 (according to Fig. 74).
4. Solve problem number 127 (write down the solution to this more complex problem on the board and in notebooks):
[image: ][image: ]
Given:[image: ]ABC and[image: ]BUToneINoneFROMone; AB = A1B1; BC = B1C1;[image: ]IN = [image: ]INone;
D[image: ]AB; D1[image: ] A1B1; [image: ]ACD and[image: ]BUToneFROMoneDone...
Evidence
one) [image: ]ABC = [image: ]BUToneINoneFROMone on both sides and the angle between them, the first sign (AB = A1B1, BC = B1C1 and [image: ]IN = [image: ]INone by condition), therefore, [image: ]ASV and[image: ]BUToneFROMoneINone are equal.
2) [image: ]ВСD =[image: ]ASV - [image: ]ACD;[image: ]INoneFROMoneDone = [image: ]BUToneFROMone INone - [image: ]BUToneFROMoneDone...
As [image: ]ASV =[image: ]BUToneFROMoneINone and [image: ]ACD =[image: ]BUToneFROMoneDone (by condition), then [image: ]ВСD = [image: ]INoneFROMoneDone...
3) [image: ]ВСD = [image: ]INoneFROMoneDone on the side and the corners adjacent to it, the second sign (BC = B1C1, [image: ]IN = [image: ]INone, [image: ]ВСD = [image: ]INoneFROMoneDone), as required.
IV. Lesson summary.
Homework:learn the proof of the theorem from item 19; solve problems No. 124, 125, 128.



Lesson 15 THIRD TRIANGLE EQUALITY SYMBOL

Objectives:study the third sign of the equality of triangles and consolidate its knowledge in the course of solving problems; develop students' ability to apply the learned theorems when solving problems.
During the classes
I. Checking homework.
1. Discuss solutions to household problems, answer students' questions.
2. Oral questioning of students using questions 1-14 on p. 49-50.
3. Problem solving (orally) according to ready-made drawings (see Fig. 1, 2) for the use of the first and second signs of equality of triangles and the properties of an isosceles triangle:
[image: ][image: ]
Fig. Fig. 1 2
1) In Figure 1 [image: ]1 = [image: ]2, [image: ]5 = [image: ]6, AC = 12 cm, BD = 5 cm, [image: ]4 == 27 °. Find AD, BC and
[image: ]3.
2) In Figure 2, MN = NP, [image: ]NPK = 152 °. Find[image: ]NMR...
3) In Figure 70, a textbook A1C = A1C1; CB1 = C1B1. Prove that[image: ]ABC = [image: ]ABCone...
II. Learning new material.
1. Formulation of the third criterion for the equality of triangles and its proof.
The third feature can be formulated as follows: Two triangles will be equal if for each side of one triangle there is an equal side in the other triangle.
The proof of the third criterion for the equality of triangles differs from the proofs of the first and second criteria in that it does not superimpose one triangle on another. In the process of studying the theorem on the third criterion, it is very useful to work with Figure 70, b and in the textbook, according to which it can be shown that in the case when the C1C ray coincides with one of the sides of the A1C1B1 angle or passes outside this angle, the proof is carried out similarly to the case when ray С1С passes inside angle А1С1В1 or passes outside this angle, the proof is carried out similarly to the case when ray С1С passes inside angle А1С1В1 (Fig. 70, a). It is also possible, after the proof of the theorem is presented by the teacher in Fig. 70, a, invite one of the students to prove the third sign of equality of triangles for the case shown in Figure 70, c.
2. The triangle is a rigid figure (Fig. 71 and 72).

III. Consolidation of the studied material.
1. Verbally solve problems using ready-made drawings (see Fig. 1-6).
Find pairs of equal triangles and prove their equality (the purpose of oral work is to teach students to read a drawing from images of equal elements on it):
[image: ][image: ][image: ]
Fig. Fig. 1 Fig. 2 3
[image: ][image: ][image: ]
Fig. 4 Fig. 5 Fig. 6
2. Orally solve problem number 135.
3. Solve problem No. 138 on the board and in notebooks (according to Fig. 75):
Given: AB = CD and BD = AC.
Prove: but) [image: ]CAD = [image: ]ADB; b)[image: ]YOU = [image: ]CDB...
[image: ]
Evidence
1) Consider triangle ABD and triangle DCA (you can first erase the segment BC on the blackboard, then the students can easily prove the equality of these triangles):
	AB = CD (by condition)
BD = AC (by condition)
AD - common side (sign [image: ])
	[image: ]
	[image: ]ABD = [image: ]DCA (third sign on three sides).



Hence we have that equal angles lie in equal triangles opposite to equal sides, which means that [image: ]CAD = [image: ]ADB...
2) Consider triangle BAC and triangle CDB (we restore segment BC on the board and erase segment AD).
SunIs the common side of these triangles. The equality[image: ]YOU = [image: ]CDBon the third basis. Then[image: ]YOU = [image: ]CDB...
IV. Lesson summary.
Homework:repeat steps 15-19; study item 20; solve problems No. 136, 137, 134.




Lesson 16
The second and third signs of equality of triangles

Objectives:to repeat and consolidate the studied material in the course of solving problems; to teach students the ability to apply the learned theorems when solving problems; develop logical thinking.
During the classes
I. Updating basic knowledge.
1. Conduct a frontal survey of students on questions 1-15 on p. 49-50 no evidence.
2. Verbal problem solving:
1) The two sides and the angle between them of one triangle are equal respectively to the two sides and the angle between them of the other triangle. Are these triangles always equal?
2) The triangles are equal on one side and two corners. Are these triangles always equal?
3) Both triangles are equilateral and equal only on one side. Are these triangles equal?
four) [image: ]CDE = [image: ]KFM and both are equilateral. Find the perimeter of the KFM triangle if the side is CD = 10 cm.
II. Solving problems.
1. Solve problem number 139 (according to Fig. 76) on the board and in notebooks.
Decision (short entry)
one) [image: ]ABC = [image: ]CDA on three sides, therefore [image: ]ABC =[image: ]CDA... Since BE and DF are the bisectors of the angles ABC and CDA, then[image: ]ABE = [image: ][image: ]ABC, [image: ]ADF = [image: ][image: ]CDA, whence it follows that [image: ]ABE = [image: ]ADF... 
2) From the equality of triangles ABC and CDA it follows that [image: ]BAE ==
[image: ]DCF... Further,[image: ]ABE = [image: ]ADF = [image: ]CDF... So,[image: ]ABE = [image: ]CDF,
[image: ]BAE = [image: ]DCF and AB = CD by condition, hence, [image: ]ABE = [image: ]CDF on the side and two corners adjacent to it.
2. Solve problem number 169 (according to Fig. 95) on the board and in notebooks. Tell the students about the method of measuring the width of the lake (segment AB) according to a pre-made table: “To measure on the ground the distance between two points A and B, of which one (point A) is inaccessible, hang the direction of segment AB and measure an arbitrary segment of the sun. Point O is selected on the ground, from which point A is visible and you can go to points B and C. Straight lines BOE and COD are hung, DО = OC and OE = ОВ are measured on the ground. Then they walk along the straight line DE, looking at the point A, until they find the point F, which lies on the straight line AO.
Then FE is equal to the required distance. The FE distance is measured on the ground with a tape measure. "
3. Solve problem number 176 * on the board and in notebooks.
[image: ][image: ]
Given:[image: ]ABC = [image: ]BUToneINoneFROMone; AB = A1B1; AC = A1C1; AM = A1M1.
AM and A1M1 are the medians of the triangles.
Prove:[image: ]ABC = [image: ]BUToneINoneFROMone...
Evidence
Let's draw segments MD = AM; M1D1 = A1M1 and segments BD; B1D1.
one) [image: ]BMD = [image: ]SMA on both sides and the angle between them, therefore BD = AC; [image: ]D = [image: ]four.
Likewise [image: ]INoneMoneDone = [image: ]FROMoneMoneBUTone, whence B1D1 = A1C1; [image: ]Done = [image: ]2.
It follows that BD = B1D1.
2) [image: ]ABD = [image: ]BUToneINoneDone on three sides, therefore [image: ]3 =[image: ]one, [image: ]D ==
[image: ]Done, then [image: ]4 = [image: ]2.
3) [image: ]A = [image: ]BUTone, as [image: ]A = [image: ]4 + [image: ]3 = [image: ]2 + [image: ]1 = [image: ]BUTone... In this way,[image: ] ABC = [image: ]BUToneINoneFROMone on both sides and the corner between them.
III. Independent work of a verification nature.
Option I
	[image: ]
Fig. one
	1. Prove the equality of triangles ABE and DCE in Figure 1, if AE = ED, [image: ]A =[image: ]D...
Find the sides of the triangle ABE if DE = 3 cm, DS = 4 cm, EC = 5 cm.



	[image: ]
Fig. 2
	2. In Figure 2 AB = AD, BC == CD. Prove that the beam AC is the bisector of the angle BAD.


Option II
	[image: ]
Fig. 3
	1. Prove the equality of the triangles MON and PON in Figure 3, if [image: ]MON = [image: ]RON, and ray NO is the bisector[image: ]MNP...
Find the angles of the triangle NOР if [image: ]MNO = 28 °, [image: ]NMO = 42 °, [image: ]NOM = 110 °.



	[image: ]
Fig. four
	2. In Figure 4 DE = DK, CE == CK. Prove that the beam СD is the bisector of the ECK angle.


IV. Lesson summary.
Homework:repeat paragraphs 16-20 of § 2 and 3; solve problems No. 140; 172.



Lesson 17
CIRCLE
Objectives:introduce the concept of definition; systematize information about the circle known to students from the mathematics course of previous grades; pay special attention to working out the definition of a circle and its elements.
During the classes
I. Analysis of independent work and its results.
1. Indicate mistakes made by students while doing the work.
2. Solve the problems on the blackboard that caused difficulties for the students.
II. Working with a textbook for the study of the material.
1. Introduce the concept of definition.
It is advisable to dwell on this issue and show the students that they have actually already met the definitions of some geometric shapes, for example, an angle, a triangle, adjacent angles, vertical angles. Review these concepts.
2. Enter the definition of a circle (fig. 77).
3. Students' independent work according to the textbook and pre-prepared posters or banners (Fig. 77, 78, 79–82), pay special attention to working out the definition of the circle and its elements.
To systematize the information known to students from the mathematics course of previous grades.
III. Checking the assimilation of the studied material.
1. Orally solve problem No. 143 (Fig. 90).
2. Solve problem number 144 on the board and in notebooks.
3. Solve problem number 146 on the board and in notebooks.
Decision
Consider triangle BOC and triangle DOA:
AO = ОВ = ОВ = ОD (circle radii); [image: ]VOS = DОА (vertical angles are equal), then [image: ]VOS = [image: ]DOA (the first sign, on two sides and the angle between them).
Hence, AD = CB = 13 cm, AO = ОВ = ОD = 16: 2 = 8 (cm); then РDОА = АD + AO + ОD = 13 + 8 + 8 = 29 (cm).
Answer: 29 cm.
4. Solve problem number 147 on the board and in notebooks.
Indication: recommend that students, after drawing a circle, draw a right angle with a vertex at point O - the center of this circle, and then mark on the circle points A and B of the intersection of the sides of the right angle with the circle.
IV. Independent work of a teaching nature.

Option I
The segments KM and EF are the diameters of a circle centered at O. Prove that: a) [image: ]FEM = [image: ]KME; b) the segments KE and MF are equal.
Option II
The segments ME and PK are the diameters of the circle centered at O. Prove that: a) [image: ]EMР = [image: ]MRK; b) the segments MK and PE are equal.
Option III
In a circle with center O, the diameter of the AC and the radius of the OB are drawn so that the chord of the BC is equal to the radius. To find[image: ]AOB, if a[image: ]BCO = 60 °.
Option IV
Chords AB and CD are drawn in a circle with center O. Prove that AB = CD if[image: ]AOC = [image: ]BOD...
Option I
The segments KM and EF are the diameters of a circle centered at O. Prove that: a) [image: ]FEM = [image: ]KME; b) the segments KE and MF are equal.
Option II
The segments ME and PK are the diameters of the circle centered at O. Prove that: a) [image: ]EMР = [image: ]MRK; b) the segments MK and PE are equal.
Option III
In a circle with center O, the diameter of the AC and the radius of the OB are drawn so that the chord of the BC is equal to the radius. To find[image: ]AOB, if a[image: ]BCO = 60 °.
Option IV
Chords AB and CD are drawn in a circle with center O. Prove that AB = CD if[image: ]AOC = [image: ]BOD...
V. Lesson summary.
Homework: study item 21 of § 4; answer question 16 on p. fifty; solve problems No. 145, 162.
Required bring compasses and rulers to the next lesson.


Lesson 17 (16-17) CONSTRUCTION PROBLEMS

Objectives: to give an idea of ​​a new class of problems - the construction of geometric shapes using a compass and a ruler without scale divisions - and consider the main (simplest) problems of this type.
During the classes
I. Introductory conversation of the teacher.
We have already dealt with geometric constructions: we drew straight lines, laid out segments equal to the data, drew angles, triangles and other shapes using various tools. When constructing a segment of a given length, a ruler with millimeter divisions was used, and when constructing an angle of a given degree measure, a protractor.
But it turns out that many constructions in geometry can be performed using only a compass and a ruler without divisions.
In what follows, speaking about construction problems, we will have in mind just such constructions.
Compass and ruler construction tasks are the traditional material studied in the planimetry course. Usually these tasks are solved according to a scheme consisting of four parts (see pages 95–96 of the textbook). First, they draw (draw) the desired figure and establish connections between the task data and the required elements. This part of the solution is called analysis. It makes it possible to draw up a plan for solving the problem.
Then, according to the planned plan, the construction is carried out with a compass and a ruler.
After that, you need to prove that the constructed figure satisfies the conditions of the problem.
Finally, it is necessary to investigate whether for any given data the problem has a solution, and if so, how many solutions.
In cases where the task is simple enough, individual parts, such as analysis or research, can be omitted.
In the 7th grade, we will solve the simplest construction problems with compasses and a ruler, in other classes we will solve more complex problems.
II. Construction with a compass and a ruler.
Work out the skills of solving the simplest construction problems with a compass and a ruler, considered in the textbook:
1. On a given ray from its beginning to postpone a segment equal to the given one.
2. Defer from the given ray the angle equal to the given one.
3. Construct the bisector of this non-flattened corner.
4. Construct a straight line passing through the given point and perpendicular to the straight line on which the given point lies.
5. Construct the midpoint of this segment.
6. A straight line and a point not lying on it are given. Construct a straight line passing through a given point and perpendicular to a given straight line (solution in the textbook of problem No. 153).
7. Solve problems No. 148, 150, 155.
III. Lesson summary.
Homework:answer questions 17-21 on p. fifty; solve problems No. 149, 154; repeat paragraphs 11-21.



Lesson 18 CONSTRUCTION PROBLEMS

Objectives:to consolidate skills in solving problems on the use of signs of equality of triangles; continue to develop skills for solving construction problems using a compass and a ruler.
During the classes
I. Checking the assimilation of the material by students.
1. Written work on pieces of paper to check the solution of construction problems with a compass and a ruler:
Option I
1) Defer from the given ray the angle equal to the given one.
2) Construct the middle of this segment.
Option II
1) Construct the bisector of this non-flattened corner.
2) Construct a straight line passing through a given point and perpendicular to the straight line on which this point lies.
2. Check the solution to home problem No. 149 on the board.
Decision
We focus the attention of students on the fact that first it is necessary to draw all the figures given in the problem statement. In this problem, draw a straight line a, a segment PQ and mark a point B so that B[image: ]but. Next, draw a circle of radius PQ centered at point B. Let M be one of the points of intersection of this circle with line a. The point M is the desired one, since M[image: ]a and BM = PQ. It remains to be seen whether the problem always has a solution. Students can answer this question using a picture:
[image: ][image: ][image: ]
 a B C 
Indication: problem (c) has no solutions.
II. Solving problems.
1. Solve problem number 152 on the blackboard and in notebooks.
Decision
[image: ]
Let's draw an obtuse angle AOB, construct the bisector of the OS of this angle and carry out the continuation of the OX beam of the OS. The OX ray is the desired one. Let's make sure of this. By OS construction - bisector[image: ]AOB, so [image: ]AOC =[image: ]OWL ==
[image: ][image: ]AOB and the angles AOS and SOV are sharp. By construction, the angles AOC and AOX, as well as the angles COB and BOX are adjacent. The sum of adjacent angles is 180 °, so from the equality[image: ]AOC = [image: ]VOS follows that [image: ]AOX = [image: ]VOX... Since the angles AOC and OWL are sharp, the angles AOX and BOX adjacent to them are obtuse.
2. Solve problem number 165 on the board and in notebooks.
Indication: the first part of solving the problem (point) does not cause difficulties for students.
To prove the fact that the point O lies on the straight line KK1 (item b), it is necessary to consider the ray ОK2, which is an extension of the ray ОK, and prove that the rays ОK1 and ОK2 coincide. This will prove that the points K, O and K1 lie on one straight line.
III. Independent work(10 minutes).
Option I
	[image: ]
	1. In the figure AB = AC and [image: ]ACE ==
[image: ]ABD...
1) Prove that[image: ]ACE = [image: ]ABD...
2) Find the sides of the triangle ABD if AE = 15 cm, EC = 10 cm, AC = 7 cm.


2. It is known that in triangles ABC and A1B1C1 [image: ]BUT = [image: ]BUTone, AB = A1B1, AC = A1C1. Points K and K1 are marked on the sides ВС and В1С1 such that СK == С1K1. Prove that[image: ]AVK = [image: ]BUToneINoneKone...
Option II
	[image: ]
	1. In the figure, AO = CO and [image: ]HLW == 
[image: ]DCO...
1) Prove that [image: ]AOB = [image: ]СОD...
2) Find the corners[image: ]AOB, if a
[image: ]OSD = 37 °, [image: ]ОDC = 63 °,
[image: ]СОD = 80 °.


2. It is known that in triangles ABC and A1B1C1 [image: ]B = [image: ]INone, AB = A1B1 and BC = B1C1. Points D and D1 are marked on the sides АС and А1С1 so that АD == А1D1. Prove that[image: ]ВDC = [image: ]INoneDoneFROMone...
IV. Lesson summary.
Homework:prepare for the oral survey on the cards, repeating the material in paragraphs 15-20; solve problems No. 158, 166.
Option I
1) Defer from the given ray the angle equal to the given one.
2) Construct the middle of this segment.
Option II
1) Construct the bisector of this non-flattened corner.
2) Construct a straight line passing through a given point and perpendicular to the straight line on which this point lies.
Option I
1) Defer from the given ray the angle equal to the given one.
2) Construct the middle of this segment.
Option II
1) Construct the bisector of this non-flattened corner.
2) Construct a straight line passing through a given point and perpendicular to the straight line on which this point lies.
Option I
1) Defer from the given ray the angle equal to the given one.
2) Construct the middle of this segment.
Option II
1) Construct the bisector of this non-flattened corner.
2) Construct a straight line passing through a given point and perpendicular to the straight line on which this point lies.
Option I
1) Defer from the given ray the angle equal to the given one.
2) Construct the middle of this segment.
Option II
1) Construct the bisector of this non-flattened corner.
2) Construct a straight line passing through a given point and perpendicular to the straight line on which this point lies.
Option I
1) Defer from the given ray the angle equal to the given one.
2) Construct the middle of this segment.
Option II
1) Construct the bisector of this non-flattened corner.
2) Construct a straight line passing through a given point and perpendicular to the straight line on which this point lies.


Lesson 19 SOLUTION OF PROBLEMS. PREPARATION FOR CONTROL WORK.

Objectives:to consolidate skills in solving problems on the use of signs of equality of triangles; check the knowledge of students; prepare students for the upcoming test.
During the classes
I. Analysis of independent work.
II. Oral questioning of students by cards.
Option I
1. Formulate the first criterion for the equality of triangles.
2. In Figure 1 AB = DB, [image: ]1 =[image: ]2. Prove that [image: ]ABC = [image: ]DVS.
3. In triangles ABC and A1B1C1 AB = A1B1; AC = A1C1;[image: ]A = [image: ]BUTone... Points D and D1 are marked on the sides АС and А1С1 so that СD = С1D1. Prove that[image: ]ABD = [image: ]BUToneINoneDone...
Option II
1. Formulate the second criterion for the equality of triangles.
2. In Figure 2 [image: ]1 =[image: ]2, [image: ]3 =[image: ]4. Prove that [image: ]ABD ==
[image: ]SVD...
3. In triangles ABC and A1B1C1, bisectors AD and A1D1 are drawn. Prove that[image: ]ABC = [image: ]BUToneINoneFROMoneif DС = D1С1, [image: ]C = [image: ]FROMone, [image: ]ADC == 
[image: ]BUToneDoneFROM...
Option III
1. Formulate the third criterion for the equality of triangles.
2. In Figure 3 AB = DC, BC = AD. Prove that[image: ]ABC =[image: ]CDA...
3. In Figure 4 AB = DC, BK = DM, AM = SK. Prove that[image: ]ADM =[image: ]SVK...
Option IV
1. Formulate the property of the angles of an isosceles triangle.
2. In Figure 5 AB = BC, AD = DC. Prove that[image: ]BAD =[image: ]ВСD...
3. In an isosceles triangle ABC on the basis of AC, points D and E are taken so that AD = CE. Prove that triangle DBE is isosceles.
Variant
1. Formulate the property of the bisector drawn to the base of an isosceles triangle.
2. In the isosceles triangle ABC with the base of the AC, the bisector BD is drawn, [image: ]ABD = 37 °, AC = 25 cm.Find [image: ]IN, [image: ]ВDC and DC.
3. The bisector CF is drawn in an isosceles triangle CDE with base DE. Find CF if the perimeter of the triangle CDE is 84 cm and the perimeter of the triangle CFE is 56 cm.
[image: ][image: ][image: ]
Fig. 2 3
[image: ][image: ]
Fig. 4 e
III. Solving problems.
1. Problem 1 (the solution is explained by the teacher on the blackboard).
In an isosceles triangle, the base refers to the side as 3: 4. Find the sides of this triangle if its perimeter is 33 cm.
	[image: ]
	Given:[image: ]MDK; MD = DK; MK: MD = 3: 4.
R = 33 cm.
To find: MK, MD, DK.
Decision
Let one part have x cm, then MK = 3x cm, MD = DK = 4x cm.


By condition, P = 33 cm, which means 3x + 4x + 4x = 33; 11x = 33; x = 3.
MK = 9 cm, МD = DK = 12 cm.
Answer:9 cm; 12 cm; 12 cm.
2. Task 2 (independently).
In an isosceles triangle, the side refers to the base as 2: 3. Find the sides of the triangle if its perimeter is 28 cm.
3. Solve problem number 175 *.
Writing the solution to the problem is greatly simplified if you enter the numerical designations of the angles, as shown in Figure 1.
Decision
	[image: ]
Fig. 1
	one) [image: ]ОАD = [image: ]OBC on both sides and the angle between them, therefore [image: ]1 =[image: ]2; [image: ]3 =[image: ]four.
2) Angles 3 and 5, as well as 4 and 6 are adjacent, therefore from equality [image: ]3 ==[image: ]4 it follows that [image: ]5 =[image: ]6.
3) [image: ]DBE = [image: ]SAE along the side and two adjacent corners, therefore BE = AE.


four) [image: ]OAE = [image: ]OBE on three sides, which means [image: ]7 =[image: ]8, that is, OE is the bisector of the XOY angle.
	[image: ]
Fig. 2
	To construct the bisector of an arbitrary angle M, on its sides we lay off the segments MA = MB, AC = BD, as shown in Figure 2, and draw the segments AD and BC. Then we draw the desired beam ME, where E is the point of intersection of the segments AD and BC.


IV. Lesson summary.
Homework:prepare for the test by repeating the material in paragraphs 15-23; solve problems No. 170, 171.






Option I
1. Formulate the first criterion for the equality of triangles.
2. In Figure 1 AB = DB, [image: ]1 =[image: ]2. Prove that [image: ]ABC = [image: ]DVS.
3. In triangles ABC and A1B1C1 AB = A1B1; AC = A1C1;[image: ]A = [image: ]BUTone... Points D and D1 are marked on the sides АС and А1С1 so that СD = С1D1. Prove that[image: ]ABD = [image: ]BUToneINoneDone...

Option II
1. Formulate the second criterion for the equality of triangles.
2. In Figure 2 [image: ]1 =[image: ]2, [image: ]3 =[image: ]4. Prove that [image: ]ABD ==
[image: ]SVD...
3. In triangles ABC and A1B1C1, bisectors AD and A1D1 are drawn. Prove that[image: ]ABC = [image: ]BUToneINoneFROMoneif DС = D1С1, [image: ]C = [image: ]FROMone, [image: ]ADC =[image: ]BUToneDoneFROM...

Option III
1. Formulate the third criterion for the equality of triangles.
2. In Figure 3 AB = DC, BC = AD. Prove that[image: ]ABC =[image: ]CDA...
3. In Figure 4 AB = DC, BK = DM, AM = SK. Prove that[image: ]ADM =[image: ]SVK...

Option IV
1. Formulate the property of the angles of an isosceles triangle.
2. In Figure 5 AB = BC, AD = DC. Prove that[image: ]BAD =[image: ]ВСD...
3. In an isosceles triangle ABC on the basis of AC, points D and E are taken so that AD = CE. Prove that triangle DBE is isosceles.

Variant
1. Formulate the property of the bisector drawn to the base of an isosceles triangle.
2. In the isosceles triangle ABC with the base of the AC, the bisector BD is drawn, [image: ]ABD = 37 °, AC = 25 cm.Find [image: ]IN, [image: ]ВDC and DC.
3. The bisector CF is drawn in an isosceles triangle CDE with base DE. Find CF if the perimeter of the triangle CDE is 84 cm and the perimeter of the triangle CFE is 56 cm.


[image: ][image: ][image: ]
Fig. Fig. 1 Fig. 2 3
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