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Annotasiya: Ushbu maqolada ba’zi geometrik masalalarni yechishda turli teorema va
ta’riflarni birgalikda qo’llashga doir masalalar o’rganilgan bo’lib, ularni o’rganish va yechish
orgali maktab bitiruvchilarida geometrik masalalarni mustaqil yechish ko’nikmalarini
shakllantirish hamda garalayotgan masalalarni yechish jarayonida qo’llaniladigan turli usullar
bilan tanishtirish magsad gilingan.
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Annotation: this article examines the issues related to the joint application of various
theorems and definitions in solving some geometric problems, and aims to develop the skills
of independent solution of geometric problems in graduates of Secondary School by studying
and solving them, as well as familiarize themselves with the various methods used in the
process of solving the problems facing.
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AHHOTauMs: B naHHOM cTaTbe pacCMaTpPUBAKOTCA BONPOCHI COBMECTHOTO IPUMEHEHUS
Pa3IMYHBIX TEOPEM U OIIPEAEIICHNN IIPH PEIIEHUN HEKOTOPBIX T€OMETPUUECKUX 3a/1a4, LIENIBIO
U3y4eHUs M  peUleHus  KOTOpbIX  sIBIseTCs  (OpPMHUpPOBAHME Yy  BBITYCKHUKOB
0011e00pa30BaTEIbHBIX IIKOJI HABBIKOB CAMOCTOSITEILHOTO PEIIEHUSI TEOMETPUUECKHX 3a/1ad,
a TaK)X€ O3HAKOMJICHHE C PAa3JIMYHBIMM METOJAMHU, IPUMEHSIEMBIMU B IPOLECCE PELICHHUS
paccMaTpuBaeMBbIX 3aa4.

KiroueBbie ciioBa: Teopema, (opmyna, OMCCEKTpHCa, MEIWaHa, BBICOTA, AUATrOHAIb,
IIPOU3BEACHUE, IEPIIEHANKYJISAP, YTOJ, BBITYKIOCTb.

Solving some geometric problems of varying difficulty requires the joint application of the
basic theorems and formulas of geometry (planimetry). Engaging in the study and solution of
this type of issue helps teachers, students and students to strengthen their knowledge, skills
and abilities [1-19]. Below we will study several geometric issues of this type.

Issue 1. In triangle ABC, the medians m,, my, and m are given. Find its sides a, b and c.

Solution: to calculate the dimension a, we continue the section AA; to the distance A

1 - - -
AF = 3 M, and connect point F with points B and C.
Let O be the point where the medians of AABC intersect.

OBCEF is a rectangle-parallelogram (fig. 1). According to

the property of parallelogram diagonals ‘\

2 2 2
a’+(Em) =2(=m)*+2(=m.)?%.
(3 a) (3 b) (3 c)

A B C

fie 1

Fromthis a= %\/Zmb2 +2m?—m?

we find . Similar sides b and c are found.
Issue 2. The bases of the trapezium are 4 m and 16 m. If it is known that there are circles
drawn inside and outside the trapezoid, find their radii (figure 2).
Solution: If a trapezoid is equilateral, it can be drawn as an outer circle:
In the trapezoid AB = CD and ABCD, if the condition AB+CD = BC + AD is fulfilled, it is
possible to draw an inner circle.
SinceBC=4m,AD=16m
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AB=CD=10,AE=FD====6m.
BE =VAB2 — AE2 =+/100 — 36 =8 m. & \

BD =+VBE? + DE2 = /64 + 100 =2v41 m. Also,
since 2r = BE = 8 m, the radius of the inscribed circle
iISr=4m.

We find the face of AABD: S = %AD BE = % 16+ . : - b

fiz. 2

abc
8 = 64 m?. We use the formula R:E for the

radius of the outer circle. For the AABD R = M - %\/Zl

The radius of the circle inscribed in AABD is also the radius of the circle inscribed in the
trapezoid.

Issue 3. |MA*—MB?|=k-S,,.s Prove that the set of all M points for which the equality

holds consists of two straight lines ( where A and B are given points,
k>0 - constant , Samas— AMAB triangular face).
Solving. We use the method of coordinates. Let AB
= a. We choose a coordinate system. (figure 3). Then
A(0;0), B(a;0), M(x;y). that is why
MA? = x* +y®  MB?=(x-a)’+ VY’ in that case
MA? —MB? = x* + y* —(x—a)* — y* = 2ax—a°
‘MA2 - MBZ‘ :‘Zax—az‘ =a|2x—a|

fig. 3

The height of the triangle MAB is modularly equal to the ordinate of the M-point, and the

) : : 1
base of the triangle is equal to o. that is why S, =§a|y| .

: - K K _
According to the condition a|2x—a|<§a|y| or |2x—a|=§|y| from this

k k 2 2
2X—a=— 2X—a=—— =—(2x—a =——(2X—a
2Y, 2y or y k( ) and Y k( )

yoki y = % (2x—a) va y=- % (2x —a) are the equations of the sought straight line.
Issue 4. The medians of a triangle are 9 cm, 12 cm, and 15 cm. Find his face.
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Solution: Let the medians of triangle ABC be AA;, BB;, CC; (fig. 4). In this case, we will

have SiX equilateral triangles: SAAOBl = SABlDC ,
1 : 12 1 :
S a0, =5 AO-B,O-sina =53’ AA1-§BBl-sma
1 : 12 1 :
SABOHZE BOAIOS"]azngBlgAAlS"]a

As a result SABOAl b SABDAl , etc. During the median BB;, we

put the section B1B, equal to OB; and connect the point B,
with the ends A and C. The diagonals of the rectangle AOCB;
are divided into two equal parts at the point B;: AB;=B;C,
by condition

i . 2
OB;= B1B,. So, AOCB:; is a parallelogram. That is why , B,C = AO = 3 AA

. . 2 2 .
Also, each side of triangle OB, = 3 BB,, CO= §CC1 and ACOB, is equal to % of the

corresponding median of triangle AABC. The face of ACOB, can be found using Heron's

formula, then Syagc = 3° SACOBZ .
According to the condition of the problem, the sides of ACOB, are 6 cm, 8 cm, and

10 cm. In this case, the equality 6° +8% =107 is valid, so according to the inverse theorem
of the Pythagorean theorem, ACOB,- is a right-angled triangle whose legs are 6 cm and 8
cm. that is why

S scoe, :%'6'8:24 (sm?) and S,ape —9-24=12 (sm?)

Issue 5. Prove that the face of any convex quadrilateral is equal to half the product of its
diagonals and the sine of the angle between them.
Solution: diagonals AC and BD of ABCD divide it
into four triangles. (fig.5).
Suppose AC = ¢, BD =d, and
If we enter AO=x,BO=y,CO=2DO=t,then x * :
+ z =c¢, y + t =d. For the faces of the triangles AAOB, ‘
ABOC, ACOD and ADOA, we have: §

2 2.5

1 .
Spaoe = Exy sina

S soc :%zy sin(180° — ) :%y- zsina . S,cop :%zt-sina,
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S oon = % xt sin(180° —«) = %tXSin a,
As a result

1. 1 )
S naco = Sanos + Susoc + Sacop T Supon :Esma(y(x+ z)+t(z+x)):E(x+z)(y+z)sma

or Suasco :%cd Sina

In particular, the face of a trapezoid is equal to the product of its diagonals and the sine of
the angle between them, and since it is the angle between the diagonals of a rhombus, the face
of a rhombus is equal to half the product of its diagonals.

In conclusion, we can say that it is not difficult to understand that the study of geometric
problems with a high degree of complexity, including the solution of the geometric problems
presented in this article, lies in the expansion of the basic methods and substitution formulas. In
this process, it is important to correctly imagine the shape of the geometric figure (shape) given
in the problem and reflect it in the drawing and to be able to use its properties correctly, and by
strengthening the acquired knowledge, one or the other the ability to solve problems develops.

There are also many complex problems related to other topics of geometry[1-19], regularly

continuing to solve them for a certain period of time helps to develop mathematical ability.
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