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Annotasiya: Maqolada muhandislik grafikasida o‘rganiladigan metrik va pozision masalalar
yechishda nazariy bilimlar asosida qo‘lda amalda bajarishni taklif qilishgan. Nazariy bilimlar
chizmalarni o‘qishni, berilishiga qarab narsalarni fazoviy tasavvur gilishni, masalani yechish uchun
qanday amallarni bajarish zarurligini o‘rgatadi, qonun va qoidalari bilan tanishtiradi

Kalit s‘ozlar: ta’lim texnologiyalari; dasturlash; muhandislik grafikasi; metrik masala;
pozision masala; tagqoslash; fazoviy tasavvur.

PEHIEHUWE NMO3UIMOHHBIX U METPUYECKUX 3ATAY HA OCHOBE
TEOPETUYECKHX 3HAHUM

Annoranusi: B craTtbe npeajaracrcsa pemcHUEC MCETPUYCCKHUX MW IMMO3WIIMOHHBIX 3aaad,
HN3y4aCMbIX B I/IH)KCHepHOI\/’I rpa(bI/IKe, Ha OCHOBC TCOPECTHYCCKUX 3HAHU. TCOpCTI/I‘-IeCKI/Ie 3HaHHA
ydaT YTCHUIO qepTemeﬁ, NMPOCTPAHCTBCHHOMY IMPCACTABICHHUIO IPEAMCTOB B 3aBUCUMOCTH OT
3aaHHOI'0, KaKHeC JIEHUCTBUSA HGO6XOI[I/IMO MNPpCANIpUHATL JIA PCIICHHUA 3adda4ud, 3HAKOMAIAT C
3dKOHaMH U IIpaBUJIaMHU.

KuroueBble cioBa: oOpa3zoBaTelibHbIE TEXHOJIOTMH; UH)KEHEpHasi rpaduka; MeTpudeckas
3ajayda; IMO3UIUOHHAs 3aJlauya; CPaBHEHHE; IMPOCTPAHCTBEHHOE BOOOpaKEHUE; KOMIIBIOTEpHAs
rpaduxka.

POSITIONAL BASED ON THEORETICAL KNOWLEDGE
AND METRIC ISSUES WORK

Abstract : The article proposes the solution of metric and positional problems studied in
engineering graphics based on theoretical knowledge. Theoretical knowledge teaches the reading of
drawings, the spatial representation of objects depending on the set, what actions need to be taken
to solve the problem, and introduces laws and rules..

Key words: educational technologies; computer technology; engineering graphics; metric
task; positional task; comparison; spatial imagination; computer graphics.
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In higher education and further education, it is necessary to know the properties of basic
projection in science in order to work positional and metric issues from engineering graphics.
Without keeping the following properties in mind, solving problems using rules and methods based
on these properties is inefficient.

1. The projection of the point will be the point.

2. The projection of a straight line will be a straight line. The projection of a straight
line passing through the center or parallel to the direction of light (the projection) will be the point.

3. If a point lies on a line, the projection of such a point is on the projection of that line.

4. The ratio of straight line sections is equal to the ratio of their projections, i.e., g =
ac
E.

5. The projections of parallel straight lines are also parallel to each other. If AB || CD, it
will be ab | cd.

6. If the plane of the angle is not parallel to the projection plane, its projection will not

be equal to itself. Only in special cases, the sides of an angle relative to the projection plane of its
projection will be equal to itself.

When the plane of any angle of magnitude 0° to 180° is parallel to the projection plane, its
projection is self-equal. Figure 1 depicts straight £B:A1C1=£2BAC with sides parallel to the H plane,
sharp £C1A1D1=CAD and impenetrable angle B1A1D1=£BAD angles.

Fig. 1 Fig. 2

When one side of a right angle IS
parallel to the projection plane, its projection is also a right
angle.

Let in space both sides are given a right angle
that is parallel to the projective plane — Po (Fig. 2).
£LABC=90° = AoBoCo=90°.

From the second side, the planes P and Q that
project the sides of the right angle ABC to the plane Pg are
also mutually perpendicular: P B Q, which means AB 8 Q.

Fig. 3
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Therefore, any BD lying in the Q-plane, as well as the K-straight lines lying on AB, are also
perpendicular to AB. So, ZABD=2A0BoDo=90"; ZABK=2A0BoKo=90".

If one side of a sharp or impenetrable angle is parallel to the projection plane, the
projection of the impenetrable angle is smaller than its own, the projection of the impenetrable angle
is greater than its own.

Let the side of the alternating current AABC be parallel to the plane PO (Fig.3). The
perpendicular BD is lowered from the vertex B of the triangle to the side AC. Where CoDo=CD,
bodo<BD, boco<BC means £doboco=90, because «BDC is the right angle. Therefore, BCD will be
smaller than the bocodo projection of the acute angle itself. The projection of the BCK impermeable
angle adjacent to the BCD angle is greater than itself, i.e. £bocoko>2BCK. This property can also
be proved by the example of the angle at the base of the diagonal and side of the cube (Fig. 4).

Where ACD is parallel to the plane of projection of the CD side of the acute angle, CoDo=CD.
Since 2CDA=90, £Codoao=90. Where AoDo<AD and
AoCo<AC. Hence, 2A)CoDo<2ACD.

K Therefore, the obtuse angle AoCoKo that
completes the acute angle AoCoDo by 180° is greater than
itself, i.e. ZAoCoKo >2ACK.

1-Task. Given a straight line MN and a point A

K C D
—0

Y

K, |C, | that does not lie on it (Fig. 5).
D, It is necessary to find: ABC is an equilateral
triangle. Let the base of the triangle be the side BC to the
A=A, straight line MN and be equal to the height of the
triangle. n'
Fin 4 1. So, a'y
first, it is necessary to determine the shortest distance from
point A to the straight line MN. For this, a plane is drawn
from point Ato A e R (ff’, hh") LMN.
X ul 0
/7”
3 / /7// m
Fig. 5
d'e
2 i

Then, the plane P (MNeP) is passed through the straight
line MN, and PNR is their intersection line 1, 2 is the

point of intersection of the line MN with the plane R
(MNNR) kk' is defined. AK is the height of the triangle.

Fig. 6
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a R
Fig.7

Fig.8

3. To place the side BC of the triangle ABC on the MN, the straight line is rotated around
the point M of the line MN until it is parallel to the plane of horizontal projections, and the true
length of the line MN is found MNo. In it, Ko is determined, and the actual size of the distance AK
is measured in two directions (CoBo) equal to half the length of K Ao.

4. Based on CoBq, cb is determined.

3" g4 h l

\ 'b//
K vl
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5. ABC (abc, a'b'c’) is an equilateral triangle whose side BC is on the straight line MN, and
whose length is equal to the height of the triangle (AK).
2-Task. MN is a straight line in the general case, and the frontal projection of the cross
section AB in the general case (ABNMN) intersecting the straight line MN at right angles is given.
It is necessary to determine: complete the projections of the missing sides of the square
ABCD, whose side BC is on the line MN.
nll

a )

i

bl

n/

Fig. 11

1. First, find the missing projection of side AB of square ABCD. For this, a perpendicular
plane R (ff', hh') is passed through the point B to the line MN. BeRLMN.

2. An optional generator 1, 2 (1 2, 1’ 2') passing through a’ is passed in the R plane. 1 2eR
(ff", hh"). Point a is marked on line 1 2 and ab is found.

1 .

vl

Fig. 12 Fig. 13

3. To determine the actual size of the sides of the square, Hi (h1, h1’) is rotated around the
horizontal rotation axis until it becomes horizontal,
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(aBoe) is determined. In the continuation of Boe, the size of cross-section aBo is measured
and Co is determined. By backtracking, c is found from Co. BC(bc, 6'c")NMN(mn, m'n’)
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4. Since the opposite sides of the square are parallel to each other, CD(cd, c¢'d") ||AB(ab,
a'b"); DA(da, d'a’) || BC(bc, b'c’) are respectively parallel straight lines.

LITERATURES:

1. Mamurov, Islom; Jabbarov, Anvar Egamovich; Barotov, Ashurali Ixtiyor ugli. Many
Sciences are Studied and Explained with the Help of Drawings. American Journal of Science and
Learning  for  Development. Vol 2.Ne4  (2023). ISSN  2835-2157.https://inter-
publishing.com/index.php/AJSLD/article/view/1437

2. Mamurov Islam, Jabborov Anvar Egamovich, Xodjayeva Nodira Sharifovna. Spatial
Imagination in the Independent Education of Students. Nexus: Journal of Innovative Studies of
Engineering  Science  (JISES)  Volume: 02  Issue: 03] 2023ISSN:2751-7578
https://innosci.org/JISES/article/view/1062/919

3. Mamurov, Islom; Jabbarov, Anvar Egamovich. DESCRIBE CIRCUITS IN COMPUTER
GRAPHICS. Modern Journal of Social Sciences and Humanities
(https://mjssh.academicjournal.io/index.php/mjssh/index) Vol  3(2022) ISSN  2795-4846
https://mjssh.academicjournal.io/index.php/mjssh/article/view/51:

4. Jabbarov, Anvar Egamovich; Axmedova, Firuza Anvarovna. HISTORY OF
TECHNICAL DRAWINGS. Central asian journal of mathematical theory and computer sciences.
Vol 4 No 11 (2023).

https://cajmtcs.centralasianstudies.org/index.php/CAJMTCS/article/view/560

5. Axmenos, O. H. (2023). I'papuueckuit Cnocod Iloctpoenue Touek Omnunca Kak
Nzomerpust OxpyxHoctu. Miasto Przyszitosci, 34, 110-113. Retrieved from
https://miastoprzyszlosci.com.pl/index.php/mp/article/view/1265



https://mjssh.academicjournal.io/index.php/mjssh/article/view/51
https://cajmtcs.centralasianstudies.org/index.php/CAJMTCS/article/view/560
https://miastoprzyszlosci.com.pl/index.php/mp/article/view/1265

