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ANNOTATION

V.N. Karimova. Descriptive geometry and engineering graphics, collection of
practical lessons. Manual for technical high schools. Tashkent, 2018, 175 pages.

In the manual the collection of practical tasks are given in Russian. The tasks on the
themes: a point, a straight line, a plane, two planes, a straight line and a plane, surfaces,
crossing of surface with planes, crossing of two surfaces, transformation of drawing,
definition of angles as well as written tasks, samplers for Olympiad tests and tasks, for self
— instruction are considered in the manual. The manual is intended for students — bachelors
of technical higher educational institutions as well as for specialists engaged in descriptive
geometry.

ANNOTATSIYA

V.N. Karimova. Chizma geometriya, amaliy mashg'ulotlar to'plami. Oliy texnika
o'quv yurtlari uchun o'quv go'llanma. Toshkent. 2018, 175 b.

O'quv go'llanmada chizma geometriya fanining amaliy mashg’ulotlari to'plami
keltirilgan bo'lib, unda nuqta, to'g’ri chiziq, tekislik, ikki tekislik, to'g’ri chiziq va tekislik,
sirtlar, tekisliklar bilan sirtlar kesishuvi, ikki sirt kesishuvi, proeksiyalarni gayta tuzish,
burchaklarni aniqglash, yozma ishga doir masalalarni yechish, shuningdek olimpiada
masalalaridan namunalar, mustaqil ta’lim uchun masalalar berilgan. O'quv qo'llanma
texnika oliy o'quv yurtlari bakalavrlari uchun tayyorlangan bo'lib, undan chizma geometriya
mutaxassislari ham foydalanishlari mumkin.

AHHOTALUS

V.N. Karimova. HaueprarenpHast reoMeTpusi, COOpPHUK IMPAKTUYCCKUX 3aHATHU.
YuebHoe mocobue 11 TeXxHuueckux By30B. Tamkent. 2018, 175 c.

B yueOHOM mocoOuu mnpuBeAeHBI COOPHHK NPAKTUYECKUX 3aHATHH. B Hem
paccMaTpuBAOTCA 3a/la4v Ha TCMbI: TOYKaA, MMpsAMas, IJIOCKOCTb, ABC IIJIOCKOCTH, IPiAMaad U
IIJIOCKOCTBh, IMMOBEPXHOCTHU, MCPECCUCHUC ITOBCPXHOCTU C INNIIOCKOCTAMHU, IIEPECCUCHUC JIBYX
HOBCpXHOCTeﬁ, HpeO6p330BaHI/I$I 4YCpTCiKa, OIPCACICHUC YIJIOB a TaKKC 3aaadyu
MMCbMEHHBIX palboT, 00pa3llbl 3a7a4 OJUMMHUAABI U 3aJa4dl CaMOOOpa3oBaHUsA. YueOHOe
nocoOue MpeAHa3HAUYECHO JIA CTYACHTOB-OAKaJaBPOB BBICIIMX TEXHUYECKUX YUEOHBIX

3aBEJICHUM, a TAKXKE JJISI CHEHHAIMCTOB, 3aHUMAIOIUXCS HAYEPTATEIbHOW T€OMETPHEN .



INTRODUCTION

A course of descriptive geometry and engineering graphics is a technical
discipline for bachelors of the technical education direction giving a knowledge
necessary for the study of subsequent common engineering and technical disciplines.

Graphic skills are the main condition of technical knowledge mastering — the
ability to read drawings and to reflect graphically correct a technical thought on
drawings, sketches and diagrams.

The aim of study “Descriptive geometry and engineering graphics” subject is
the development and formation of mental spatial thinking abilities of future bachelors
of the technical education direction.

The task of descriptive geometry and engineering graphics course is the study
of theoretical basis, the acquisition of practical skills on the technique of geometric
forms production constructing on the projection plane, carrying out and reading of
production drawings, studying the rules, requirements and recommendations of the
state standards with a uniform system of design documentation.

This manual is made for hands-on trainings, based on courses of lectures
delivered in Uzbek and Russian languages by the teaching staff of the University
department “Descriptive geometry an engineering graphics”.

The manual provides examples of intermediate control and final creative script,
problem solving algorithms, the samples of Olympiad tasks holding in the republic
and the tasks for self-education.

The content of manual meets the requirements of current standards of the
uniform system of design documentation, corresponds to the program approved by
the Ministry of higher and secondary special education of the Republic of
Uzbekistan. The author acknowledges the reviewers useful advices and practical
assistance: D.U. Sabirova, the Associate professor, Head of “Descriptive geometry
and engineering graphics” Department of Tashkent State Technical University and
Nadirova N.A., the senior teacher of Tashkent branch of the Russian State Oil and

Gas University named after Gubkin.



Requirements manual and guidelines for the challenges on
descriptive geometry
This tutorial is designed to conduct practical exercises on descriptive geometry,
presents to students the following requirements:

1. To have a common notebook into a cell and each page
plan the solution of two problems;

2. Write the task conditions and to identify graphical task and write an
algorithm for each task;

3. The need for precise construction and graphic solutions for each task
requires the purchase of the following drawing supplies 300 and 450 - ing triangles,
compasses, curves, as well as to the color design tasks have colored pencils: blue,
black and red. Blue is drawn graphics conditions, black - solve problems, make out a
red answer to the problem;

4. When drawing a graphical environment problems and their solutions in the
use of the following types of lines;

a) solid basic outline - S=0,5 [J 1,4 mm, - the conditions for drawing graphics
tasks, responses, and for the visible contours, lines, intersections, depending on the
format of the drawing:

b) dashed linii-S/2-dlya invisible parts of the intersection;

¢) solid thin line - S/3 O S/ 2 - for communication lines to solve the problem.
The solution of each problem on orthographic descriptive geometry, which allows
precise identification and geometric properties of spatial figures, requires students to:

a) spatial representation before the eyes of the provisions and of arrangements
in the space of geometric shapes in their orthographic drawing, according to the
conditions specified for each task;

b) determine the order of the sequence of tasks in space and its
implementation;

a) order the production of the sequence of solving problems on orthographic

based solutions in spatial drawing.



To solve the problems of the manual requires knowledge of the theoretical

material

contained in textbooks and lectures on descriptive geometry and its

application in solving the following problems.
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Determine the life-size segment of the line.

. Identify traces of straight lines.

. To hold the plane straight overall situation, as well as horizontal, frontal.
. Select points on the plane.

. Through the point to the plane in general position.

. Draw a horizontal line through and projecting frontal plane.

. Hold the next plane defined by parallel and intersecting lines.

. After a point to a plane parallel to a given plane.

. Construct the intersection of two planes were asked the following

. Draw a straight line through the points given plane

. Through a given point to the plane of the line.

. Determine the point of intersection with the plane.

. After a point a perpendicular to the plane.

. After a point to a plane perpendicular to the given line.

. After a point to a plane perpendicular to a given plane.

. Determine the full length of the line segment method of rotation.
. Combine the plane with the plane of projection.

. Determine the full length of the line segment matching method.

. Determine the full length of the line segment means a change of the
n planes.

. Determine the value of the linear angle.

. Selecting a point on the surface of the polyhedron, and surfaces of

revolution.
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. Construct the point of intersection with the surface.
. Build a line of intersection of the planes with the surface.

. Construct the intersection of two surfaces.



Lesson Nel SUBJECT: POINT

Standards of ESKD. GOST 2.301-96; Formats of drawings

The State standards R.Uz.2-301-96 set of drawing sheets formats and other
documents which are specified for the design documentation standards for all
branches of industry and construction.

The sheets formats are determined by the dimensions of the outer frame.

A format A0 size 1189x841 mm which has the area equal to 1m? and other
formats obtained by the consecutive division of it into two equal parts parallel
to the smaller side of the appropriate size are taken as the main.

Denominations and sizes of main formats should conform to the shown
ones in the Table 1.

If it is necessary it is allowed to use A5 format with the sides 148x214 mm.

Table Ne 1

Denomination of
format A0 Al A2 A3 A4

Sizes of the 1189x841 | 594x841 | 594x420 | 297x420 | 297x210
format sides, mm

Format A4 is located only vertically, the format larger than A4 is located

in any convenient position for working. In all formats of drawings the frame

lines are drawn on the left side of the frame from the edge of paper at a
distance of 20 mm from the format’s border for drawings stitching, form the

other three sides — 5 mm (Fig.1)




Lesson Nel
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MAIN CAPTIOFI\Ilgéi: A DRAWING

In the lower right corner of the drawing on the frame line the main caption
of a drawing divided into columns of the defined sizes is carried out.

The main caption of a drawing should contain basic information about the
drawing. Forms, sizes and content of the main caption are identified by the
State standard 2.104-97RUz.

For the main captions of drawings and schemes the Form 1 is applied
(Fig.2).
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n the columns of the main capfion are indicated:
In the column 1 — name of an item as well as the name of a document, if the
document is assigned with a code; g

In the column 2 — denomination of the document;
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Lesson Nel SUBJECT: POINT

In the columns of the main caption are indicated:

In the column 1 — name of an item as well as the name of a document, if
the document is assigned with a code;
In the column 2 — denomination of the document;
In the column 3 — denomination of the detail’s material;
In the column 4 — a drawing letter (for teaching drawing is a sign VY);
In the column 5 — the weight of item in kilograms, without indicating of the
unit measure;
In the column 6 — the scale (marked in accordance with GOST 2.302.-97);
In the column 7 — the serial number of the sheet (not filled in the educational
institutions);
In column 8 — the total number of the document sheets;
In the column 9 — name of the company, issuing the document (the
educational institution name and code of the group);
In the column 10 — the nature of the work performed by a person who
signed the document;
In the column 11 — the first name of persons who signed the document;
In the column 12 — signatures of persons whose first names indicated in the
column 11;
In the column 13 — the date of the document signing; the columns 3 and 5 are
filled only in the drawings of details.
LINES

The drawings of all branches of industry and construction are carried out
with the lines specified by State Standard 2.303-97RUz.




Lesson Nel

Denomination, tracing, line thickness to the thickness of the main line and the

main purposes of lines should correspond to the mentioned ones in the table 2.

Table No 2.

Ne

Name

Solid thick
line

Tracing

Line
thickness to
the thickness
of base line S

Main purpose

s=0,5+1,4m
m

Line of visible outline
break line visible lines
of outline section
(offset and entering
into compound of
sectional arrangement)

Solid thin
line

Outline lines of
revolved section.
Dimension lines and
extension lines of
hatching.

Ledges of lines —
leaders and underlining
of inscriptions.

Lines for images of
boundary details
(“situation”).

Lines of limitation of
the extensions

Solid wavy
line

Lines of separation
Line of differentiation
of view and cut

Dashed line

Lines of hidden outline
Break lines hidden

10




Lesson Nel

Center and axial
Thin dash- 3 lines

dotted line Lines of sections
being the axes of
symmetry for
superimposed or
offset sections

Lines indicating the
Thick dash- ] : : surfaces for thermal
dotted line treatment or
covering

Lines for imaging
the elements located
before thee secant
plane (superimposed
projection)

Lines of section

Open-ended
line

w
.l.
[N

S

Solid line
with kink

Long break lines

Thin dash- Bend lines on lofts
dotted line Lines for loft
with two representation

points superposed with

view

1
2
S
2
S
2

wlmlw|wm

Examples of lines using are shown in fig. 5.

The main solid thick line thickness S should be within 0.6 to 1.4 mm
depending of image size and complexity, as well as of the drawing format.

The thickness of the same type lines should be identical for all images in
the current drawing that draw TB in identical scale. Dashes of the lines should be

of the equal length and spaces between them should be identical.

11



Lesson Nel

Fig. 5.

The dash-dotted lines should be crossed and ended with the dashes. The
center lines should escape the circle contours on 3...5 mm (fig.6, a), for the
circles, which diameter is 12 mm and less, the center lines are drawn with solid
thin lines (fig.6, b).

All structures on the drawings are carried out with thin lines in pencil. The
drawing is outlined with a pencil after the careful checking.

The outlining of drawing begins from the lines which have the least
thickness. The axes, gauge curves are outlined in the first place, then the circular

arcs and after all the straight lines are outlined.

The execution of drawing is finished with the extension lines, making of

sizes and other explaining signs or designations.

12



Lesson Nel
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DRAWING FONTS

All inscriptions and sizes drawn on the drawings and other documentations
of all branches of industry and construction, are carried out with a standard font
according to the State standard 2.304-97RUz. The standard fixes the following
font sizes: (1b): 2,5;3,5;5;7;10;14;20;28;40;

The size of font h defines the height of the title (initial) letters and numerals,
and is measured in millimeters perpendicular to the bottom of line.

The height of small letters C is defined from the ratio of their height (without
outgrowth K) to the size of font h, for example c=7/10h, (fig.7)

Fig.7

The width of font g-maximal width of font is defined to font size h, for

example q=6/10h, or to font line thickness, for example g=6d (fig. 7)

The thickness of font d is defined with the type and height of font.

The auxiliary net is formed by auxiliary lines in which the fonts are written.

14



Lesson Ne2 DESIGN OF DRAWINGS

The step of auxiliary net’s lines is defined from the font thickness d (fig. 8).
o

T T
T
T
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Fig.9
The following font types are fixed:

Type A with a slope of a lettering about 75 °(d=h/14). (Table 2).

TableNe2.

Font
characteristics

Relative size Sizes, mm

Denomin

Font size — (14/14) h
height of title
letters
Height of small (10/14) h

letters
Distance (2/14) h
between the
letters
Minimal step (22/14) h
of lines (height
of auxiliary
net)
Minimal (6/14) h
distance
between the
words
Thickness of (1/14) h
font lines

15



| Lesson Ne2 DESIGN OF DRAWINGS

‘ Type B with a slope of a lettering about 75° (d=h/10)

TableNe 3

Font
characteristics

/ Sizes, mm
Relative size

> | nations

Font size — (10/10 | 10d
height of title ) h
letters
Height of small (7/10) | 7d
letters h
Distance (2/10) | 2d
between the h
letters
Minimal step of (17/10
lines (height of ) h
auxiliary net)
Minimal (6/10)
distance h
between the
words
Thickness of (1/10)
font lines h

Notes:

1. The interval d between letters which main lines are not parallel between
each other (for example, GA, AT), may be half decreased, that is to the thickness

d of font line.

2. The minimal interval between words e, divided with the punctuation

mark is the interval between the punctuation mark and the word which follows it.

16



Lesson Ne 2 DESIGN OF DRAWINGS

Type A with a slope of a lettering about 75° (d=h/14) given in fig. 10

Type A without a slope of a lettering

given in fi

17



| Lesson Ne 2 DESIGN OF DRAWINGS

Type B with a slope of a lettering 75° (d=h/10) given in fig.12.

IR IINIEIIIE

TRIsn i

18



Lesson Ne2 DESIGN OF DRAWINGS

Latin alphabet of type B with a slope of a lettering 75° (fig.14)

I8 WII WVIE0

JIANNIIE\VIIA AN

IR W/ AN VIR WII VW /A NI 115 WAy,

i
A ANW IR ANZIANNCANNT ANNYT AN 1A

AIANNIIANNIIANAN IRV IANN AN IANNLIA IRV IIANNIANNIIANNIIAN\NIIANVIIANNIIA

Arabic and roman numerals of type A with a slope of a lettering 75°
(fig.15)

T T T T T T T T
R H H
i

19
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Lesson

Arabic and roman numerals of type B without a slope of a lettering fig.16)
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]
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Fig.16
Execution of the title page

29

Department of “Descriptive geometry and engineering graphics

ALBUM OF THE DRAWINGS

Code 30-14 OGF

Performed by Sabirov M.

2015 academic year

2014

20
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Lesson Ne2

DESIGN OF DRAWINGS

SCALES

A scale is the ratio of the represented object’s linear dimensions in the

drawing to its real sizes.

The State standard 2.302-97RUz fixes the following scales of images on

the drawings.

Reduction scales

1:2:1:2.5:1:4:1:5:1:10;1:20:1:25:1:40:1:75:1:100:1:200:1:4
00:;
1:500;1:800:1:1000

Natural size

1:1

Scales of
magnification

2:1:2,5:1;4:1;5:1;10:1;2,0:1;40:1;50:1;100:1

The scale in the main caption of drawing is determined by the type 1:1;
1:2; 2:1; etc., in other cases by the type M 1:1, M 1: 2, M 2:1 etc.
Independently from the scale only actual sizes are made on the drawing

(fig. 17).
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Lesson Ne3
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Lesson Ne3 SUBJECT: POINT.

Example 1. According to the coordinates of each point of the image build
octant in which they are flat and orthogonal to the drawing points.

24



Lesson Ne3
SUBJECT: POINT.

Example 2. The images points on the orthographic determine in which quadrant

Is each point. Answers of written symbols.

A (40;20;30) D (40;50;60) S (50;-50;50) M (0;0;20)
B (40;-60;30) E (40;40;40) P (40;0;50) N (0;50;0)
C (40;-20;-50) F (50;30;0) Q (30;0;0)

Example 3. According to the coordinates of the points to construct the image

octants in which they are located and the flat drawing points.

25



Lesson Ne3
SUBJECT: POINT.

Example 4. The image points on the orthographic determine which corner of the

space is every point. Answers written symbols.

Example 5. To determine which point is closer to the front of the projection plane

V, which point is located above the projections above the horizontal plane H.

Example 6. Given Point A (40, 30, 40) build

a) A =S (v) (B) diagrams the point B, point A is symmetric with respect to the
projection plane V;

B) A=S(n)(C) d) A=S[o y)(E)

c) A=S[ox)(D) e) A=S(0)(F)

26



Lesson Ne3 SUBJECT: POINT.
T B e e e o . """"""""""""""" | [FFERr R e v [ . """""""""""""""""""""""" -]
Point. Variant 0
- Condition Answers
of the Task 1 2 3 4 5
3 C’ e
1. Which of L
- the given ’
- points lying on| X 10 b c g
- the plane H ia’ ‘
a b’ d 2
‘ c d’
1. Which of as b
. the given T ) ) c’ ) )
- points lying on . . l : ;
- the plane H
a b’ =
’ b’ d o&é’ 4
- 3, Which of d’
' given ponts a=a’ b c’
- lying near —O0— i {
. to plane W
: C de
f C’ e’
4. On what
- drawing is beb’
3 . a E /
point €[OX) -l c d
|
a’ d
| a’'=b a'=b=b’ a’ b’ ;
5. 0On what ? =
- drawing is 1 ? ? ? a=
point A=S(O?X)B i i : : : :
] b i i
a: e’ @ e I 7 4
o | asb=b’ | a=a’= b” |
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Lesson Ned SUBJECT: DIRECT LINE.

Examplel. According to the coordinates of the points A and B to construct

diagrams of AB, determine the length and angles of inclination of the line AB

to each plane of projection.

A(55;60;10)
B(10;10;45)

[AC] Il [ab]

IACI = labl
[AB] *H =«

[AB] * [AC] = a
[ab] » [bbo] = 900
labol= |ABI

[ab] » [abo] = a

AZ =IBbl-l1Aal=IBX|=Bz — Az

28



Lesson Ned SUBJECT: DIRECT LINE.

AZ= |b'bx| - |a’ax| = |b'e’| =b,-a,=45-10=30
AY= |aax| - |bbx| = |aa’] =ay-by=60-10=50
AX= |a'a;| - |bb:| = |a'e’| =ax-bx=55-10=45

laco|=|AZ |; |acb|=|AB|; [aob] A [ab] = ;0. = (AB) A H
larae|=|AY |;|aob’|=| AB]; [a’ob’] A [a’b’]=B; B=(AB) A V
| G"G”o | = | Ax ; q”ob” | = | AB ; [qnob"lAIQ"b"]:'Y; 'Y=(AB) AW

Example 2. According to the coordinates of the points A and B to construct
diagrams of AB, determine the length and angles of inclination of the line AB to

each plane of projection.
A (70;-20;40), B (20;30;-20)

AX=a; - b; =40 - (-20) = 60
|aob| = | AB|; [aocb] A[ab] =a: o= (AB)AH
AY=ay-by=-40-30=-50
|a’b’ | = 1ABI; [a'0b'] A [a'b']1=B; B= (AB) AV




Lesson Ned SUBJECT: DIRECT LINE.

3. A (70;10;40), 4. A (70;30:;40), 5. A (60;-30;50),
B (20;50;-20) B (30;-10;20) B (10;-60;10)

y

Example 6. Build a trace line and specify the angle of the space through which it

passes.

30



Lesson Ne4
SUBJECT: DIRECT LINE.

Example 7. On the line AB to construct a point C, remote from the plane H by 30

mm and the point D, remote from point A to 20 mm
bl

31



Lesson Ne4 SUBJECT: DIRECT LINE.

Example 8. On the line segment AB to determine the point K, divides the segment

AB in the ratio [AK]_3

[KB] 2

A(70; 10; 10) B(20; 35; 40)

32



SUBJECT: DIRECT LINE.

9.5 E(90; -10; 35) 9.6 F(70; 30; -10)
F(45; -35; 15) K(25; 10; -35)

e' f
o : %f X O
X @) f‘: : K
f k'

Example 10. Construct the projections of the line BC, knowing
the signs. Determine the visible part of the invisible. Specify the

angle of the space through which it passes.

0.

10.4

X
10.3
X

N

VA

_ |
/ |

C e

1 " 10.2
M
i /‘
X l/ X
N
P
M
: V) X
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Lesson Ne4 SUBJECT: DIRECT LINE.

Example 11. Determine the length of the broken line and specify the location of

Its components in space.

Example 12. According to the coordinates of the segment construct diagrams.

Build a trace line and specify the angle of the space through which it passes.

a) A(10; 30; 70) v) E(60; 40; 20)
B(70; 60; 20) F(10; 40; 40)

b) C(60; 50; 40) g) K(40; 20; 35)
D(20; 10; 40) L(40; 60; 60)

34



Lesson Ne5 SUBJECT: THE MUTUAL POSITION
OF THE TWO LINES.

Example 2. Through the point A to the line AB is perpendicular to CD and
intersecting it. Consider the algorithm in detail.

a

o

aO

Example 3. Determine the distance from point A to the line MN. Build a
sphere centered at the point A, the tangent to the line MN.

m

35



Lesson Ned SUBJECT: THE MUTUAL POSITION
OF THE TWO LINES.

Parallel direct lines.

Example 1. Given the line AB and point F. Through point A draw a straight
line parallel to the line AB CD.

bl

O X @ / X
a\ o f a\ o f
b
al
b a
f o
b’ b
@) X @ X
/ o b'
fO
al

36




Lesson Ned SUBJECT: THE MUTUAL POSITION OF THE
TWO LINES.

Example 2. Through C draw a straight line parallel to the CD H, intersecting

the given line AB.

al

a

Example 3. Through a point A to a segment length of 50 mm parallel to the
line MN.
A (65;35;40), M (45;15;15), N(10;45;40).

37



Lesson Ne6 SUBJECT: THE MUTUAL POSITION
OF THE TWO LINES.

Example 1. Through the point A to the line AB intersecting the axis OY and
projections given line CD.

a o

/9’
I

a o

Example 2. Build a straight AB, perpendicular to the given lines CD and EF

and intersecting them.

C o

f

N
—

38



Lesson Ne6 SUBJECT: THE MUTUAL POSITION
OF THE TWO LINES.

Example 3. Through point AB to A horizontal remote from a given line CD

is 30 mm.

(0]

a

Example 4. Find the point of intersection of AB with the surface of the ball.

bl

39




Lesson Ne6 SUBJECT: COMPLEX TASKS.

Example 1. Construct a square ABCD with side BC on the line M.

a

Algorithmic solution of problem.

1. [AB] L (MN) A [AB] ~ (MN)
2. IABI=laBol
3. IBCI=IABI=>Ibcl=laBol
4. [CD] Il [AB] A ICDI=IABI
5. [AD] Il [BC]

40



Lesson Ne6 SUBJECT: COMPLEX TASKS.

Example 2. Construct a right triangle ABC with right angle in the line EF.

a

C

X O
el

a

Example 3. Construct a square ABCD with side BC on the line MN.
n!
n/

I
m n

Example 4. Construct a square ABCD with diagonal BD on the line MN.

T~ .
—

X @
m\
n

41
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Lesson Ne6 "POINT"™ AND "DIRECT".

Example 1. According to the coordinates of the points A and B to construct
diagrams of AB, determine the length and angles of inclination of the line AB
to each plane of projection.

A(10; 10; 50)

B(40; 30; 10)

Example 2. On the line AB to construct a point C, remote from the plane H
by 40 mm and the point D, remote from point A to 20 mm.

A(90; 45; 10)
B(30; 10; 55)

Example 3. On the line segment AB to determine the point K, divides the

segment AB in the ratio [4K1_3
[KB] 2

A(80; 50; 20)
B(30; 10; 55)

42



Lesson Ne7 SUBJECT: PLANE.

Example 1. Through the line AB to the possible positions of the private

plane.
For each plane to take an arbitrary one point in each corner of the space

through which it passes.

1.Qc(AB)AQLV?

Q(Qv.QH) ?

Qc (AB) AQLV = Qv =(a'b’) A Qu L (Ox)

Qcl L, IV

Ael, Cell, DelV, Eelll
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Lesson Ne7 SUBJECT: PLANE.

2.T(Th, v) = (AB) AT L H

Do your own.

3.S(SH, Sv)c (AB)AS LW

S(SH, Sv) c (AB) AS LW = Sv,
SH Il (0x) A MeSh A NeSv

Scl, LIV

Ael, Cell, DelV

44



Lesson Ne7 SUBJECT: PLANE.

Examplel. Through the line AB to the possible positions of the private
plane.

For each plane on the line AB take one arbitrary point in each quarter,
through which it passes.

b!
a/
/b
a

45



SUBJECT: PLANE.

Example 1. For a point in the plane and a predetermined one projection
finish missing projection

1) Horizontally. 2) The frontal line. 3) Direct general position.

P
' r
a a hH
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SUBJECT: PLANE.

47



Lesson Ne8 SUBJECT: PLANE.

Example 3. To determine the missing projections of the points profiled
projecting the plane to use the auxiliary lines in general position.

48



Lesson Ne8 SUBJECT: PLANE.

Example 4. Complete the missing projection of the line AB, owned the plane
P.

49



Lesson Ne9 SUBJECT: POINT. DIRECT LINE. PLANE.

Control work number 1
The ticket number 0

Task 1. Build a horizontal and frontal traces the line AB and show a quarter of
the space through which it passes.

The coordinates of point: A (35, 65, 45), B (60, 40, 20).
Task 2. Determine the life-size segment AB and line AB angles to the plane
of projection V and N.

Task 3. On the line AB to construct a point C, remote from the z-axis by 50
mm, and through it to the front line perpendicular to AB and
intersecting plane H at M.

Task 4. Divide the segment AB at point D on blood pressure: LW = 3, 5, and
draw a horizontal line that intersects the z-axis at the point M.

Task 5. Build a projection of the missing triangle ABC, owned the plane P.
P,

50



Lesson NelO SUBJECT: TWO PLANE.

Example 1. Construct the projections of the line of intersection of these

planes.
\%
Pq/

P,

1
1

QX
X X% @)

e

Q,

2
X

4
X

.6

Q,

/ e

Q,

P, /
Q, o
P,

1 =

v Qv

P
P, Q,
Q
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Lesson NelO SUBJECT: TWO PLANE.

Example 2. Construct the projections of the line of intersection of these planes.

Q, P, 2.2 P, Qy
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Lesson Nell SUBJECT: LINES AND PLANES.

Example 1. Find the point of intersection of the line AB and data planes.

53



Lesson Nell SUBJECT: LINES AND PLANES.

Example 1. Through point A draw a straight line perpendicular to this plane
and put it on a segment length of 30 mm.

2.2

Example 2. Through A perpendicular to the plane P of the direct sun and to
express its tracks.

a’
b’ fo)
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Lesson Nell SUBJECT: LINES AND PLANES.

Example 3. A projected point on the plane P.

Example 4. Through the line AB is perpendicular to the plane Q of the plane P
and expresses its tracks.

P,

55



Lesson Nell SUBJECT: LINES AND PLANES..

Example 5 Determine the distance from point A to a given plane.

~)
4

Algoritme
1. (AB)>AA(AB)L1P(AEFC)
2. (AB)~P=K
2.1Q(Q,Q)>(AB)AQLH
2.20NP(AEFC)=(MN)
2 3(MN)N(AB)=K
. |AKI=|AP(AEFC)
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Lesson Nell SUBJECT: LINES AND PLANES.

Py

[AP[=|AK]
A

0

a
Algoritme

1. (AB)DAA(AB) LP(AEFC)
2. (AB)nP=K
2.1 Q(Q,QW>(AB)AQLV
2.2 QNP=(MN)
2.3 (MN)"(AB)=K
3. IAKI=IAP(P,P,)l




Lesson Nell SUBJECT: LINES AND PLANES.

Example 6. Determine the distance from point A to a given plane.

fl
' Pq/
o,
q
Z °a a
P

Example 7. Through A perpendicular to the plane Q of the plane and passing
through the point of vanishing traces QX.

G P

Py

Y
O
Py

°a




Lesson Nell SUBJECT: LINES AND PLANES.

Example 8 Determine the distance from point A to the line BC.

Algoritme
1. AoR(R\R,)1L(BC,
1.1 (AD)e AA(AD)IIHA(AD)L(BC)
1.2 R,eDAR,L(b'c") 3. [AK]=A K’
1.3 R,eR,AR,L(bc) 4. IAKI=IA(BC)I
. (BONR(R,R)=K
2.1 R(R,Ry)D(BC)AQLV
2.2 QMR=(MN)
2.3 (MN)N(BC)=K




Lesson Nell SUBJECT: LINES AND PLANES.

Example 9. Determine the distance from point A to the line BC.

91 D
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Lesson Nel2 SUBJECT: PARALLEL OF LINE AND A PLANE,
PARALLEL TO THE PLANE.

Example 1. Through point A draw a straight line AB parallel to that plane and
the plane of the projection H and put it on the cut length of 30 mm.

1.2
P,
x S

P,

Example 2. Through A to G plane parallel to that plane, and express its tracks.

2.2

2.1 P,
Px/
X \
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Lesson Nel?2 SUBJECT: PARALLEL OF PLANES.

2.3 24

.
J\PH

Example - 3. Through point A draw a straight line parallel to the two given
planes.

P,

y

o

R
Q,
a' ,
B Q,
X><
Q, R a

Example 4. Through point A to plane parallel to the direct CD and EF, and to
express its tracks.




Lesson Nel2 SUBJECT: PARALLEL OF PLANES.

Example 5. On the line AB to construct a point C distant from this plane by
20 mm.

d

Example 6. Build a set of points removed from this plane at a distance of 15
mm and from this point on 25mm.

d o




Lesson Nel3 Subject: Surfaces

Examplel. According to the projections of the known point on the surface of
the body geometry and finish her missing projection.

SI




Lesson Nel3 SUBJECT: SURFACES

Example - 2.

dl
o :
o}

:
\_

Example - 3.




Lesson Nel3 SUBJECT: SURFACES

Example - 4.




Lesson Nel3 SUBJECT: SURFACES

Example - 5.




Lesson Neld SUBJECT: THE INTERSECTION OF
SURFACES WITH PLANES

Examplel. According front projection figures belonging to the visible surface
of the cone, build its horizontal projection.

68



Lesson Neld SUBJECT: THE INTERSECTION OF
SURFACES WITH PLANES

Example 2. Construct a horizontal projection of the sphere with a cut.

BN

69



Lesson Nel5 SUBJECT: THE INTERSECTION OF SURFACES
WITH PLANES

Example - 3. Construct the projections of the line of intersection of these
geometric solids.

4
o
(4p)
~—
)
==
Y

A

A
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Lesson Nel5 SUBJECT: THE INTERSECTION OF SURFACES
WITH PLANES

Example 4. Construct the projections of the line of intersection of these
geometric solids.

71



Lesson Nel5 SUBJECT: THE INTERSECTION OF SURFACES
WITH PLANES

Example - 5. Construct the projections of the line of intersection of the solids.

a

/
k
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Lesson Nel5 SUBJECT: THE INTERSECTION OF SURFACES
WITH PLANES

Example - 6. Construct the projections of the line of intersection of the
solids.

73



Lesson Nel5 SUBJECT: THE INTERSECTION OF SURFACES
WITH PLANES

Example - 7. Construct the projections of the line of intersection of these
geometric means of the subsidiary bodies of the spheres.

Q
&>
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Lesson Nel5 SUBJECT: THE INTERSECTION OF SURFACES
WITH PLANES

Example - 8. Construct the projections of the line of intersection of these
geometric means of the subsidiary bodies of the spheres.

210

-
N

< »
< B
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Lesson Nel6 SUBJECT: REPLACEMENT PROJECTION
PLANES.

Example - 1. Determine the angle of inclination of the line AB to the plane of
projection H.

bl

Example - 2. Determine the angle of inclination of the plane to the plane of
projection P H.

76



Lesson Nel6 SUBJECT: HOW TO REPLACE THE PLANES
PROJECTION.

Example - 3. Determine the distance from point A to the line CD.

dl

C

Example - 4. Onpenenuth paccTOSIHAE MEKIY CKPEIIMBAIOIIUMUCS TPSIMBIMH
AB u CD.

C




Lesson Nel6 SUBJECT: HOW TO REPLACE THE PLANES
PROJECTION.

Example 5. Finish point A missing projection remote from the plane P of
20mm.

Example 6. Complete the missing projection of the segment AB parallel line
CD and remote from it by 20mm.

Example 7. On the line AB to construct a point C, remove from the plane P
20mm.

Py




Lesson Nel/ SUBJECT: AMETHOD OF ROTATION.

Example - 1. Determine the angle of inclination of the line AB to the plane H.

bl

79



Lesson Nel/ SUBJECT: AMETHOD OF ROTATION.

Example - 3. Rotation around the axis-specific input point A in the plane P.

R/ .
\PX |
X
.,
I:)H i

Example - 4. The plane P to turn around a given axis so that it passes through

the point A.
R
P, /
X \
PH

q

80



Lesson Nel/ SUBJECT: AMETHOD OF ROTATION.

Example - 5. By rotation determine the inclination of the plane P to the
projection plane H.

Py
] /
X \ |
Py

Example - 6. The way the rotation plane P translate into profile - projecting

position..
Py
\Px
| / ’
P,

81




Exercise Nel8 SUBJECT: THE METHOD COMBINATION.
DEFINITION OF ANGLES

Example - 1. Determine the full value of the triangle ABC method of
rotation.

bl

a

Example 2. Construct the projections of the circle located plane P, centered at
A and having a radius equal to 15 mm.

P
\'

82



Lesson Nel8 THEME: THE COMBINATION METHOD.
DEFINITION OF ANGLES
COMBINING.

Example 3. Given aligned with the plane of the H.
Position of the triangle ABC, owned by P.
Build a horizontal and frontal projection of this triangle.

/
I:)x
X O
By
PH
Ao CO

Example - 4. In the plane P to construct a right triangle ABC with vertex B,
owned by the horizontal plane of the track, AOCO - combined position of the
hypotenuse AC.

I:)x
X

/R
A"\
PH

Co

83



Lesson Nel8 THEME: DEFINITION OF ANGLES.

Example - 1. Determine the angle between the intersecting lines AB and BC.
bl
/ \ .
\
C

O

Example - 2. Determine the angle between the crossing straight lines AB and

CD.

\/
L




Lesson Nel8 SUBJECT: DEFINITION OF ANGLES.

Example - 3. Determine the angle between the line AB and the axis OX.
bl

Example - 4. Through the point A to the line AB, OY axis intersecting at an
angle of 600

Zz
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Lesson Nel8 SUBJECT: DEFINITION OF ANGLES.

Example - 5. Determine the angle between the line AB and the plane P.

o} R,

Example - 6. Determine the angle between the planes of Q and P.

Q

\
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Lesson Nel8 SUBJECT: DEFINITION OF ANGLES.

EXample - 5. Determine the angle between the line AB and the plane P.

b’ R

Example - 6. Determine the angle between the planes of Q and P.

Q

\'

87



Lesson Nel9 SUBJECT: DEFINITION OF ANGLES.

Example 7. Through point A draw a straight line away from direct, MN at 30
mm and a component with the plane H angle 600.

m

o

°cd

Example 8. Through the line AB to the plane P, H component of the plane angle
of 600.

bl

88



Lesson Nel9 COMPLEX TASKS.

Example 1. By rotating determine the length of the segment AB.

~
/

Example 2. By rotating determme native length of the triangle ABC.

c'

—
=

89




Lesson Nel9 COMPLEX TASKS.

Example 3. Change the projection planes to determine the distance from point A
to the plane of the triangle BCD.

C

A
=\

d

Example 4. Point A plane P align with the plane N

R
a',
Py
X /
Py

90



Lesson Nel9 TASKS TO PREPARE FOR THE
WRITTEN WORK.

Control work Ne2 Ticket Ne2
1. 1. Tell theorem about

b!
projecting the right angle. c' '
2. 2.Build aplane - 4
parallel to the plane of a X b I @)
given triangle ABC at a N/
distance of 30 mm.
a

3. Determine the angle between the crossing straight lines AB and CD.

b' C
\l'
| o
/(‘;I
C

4. Construct the projections
of the line of intersection of
the mutual set-dimensional
planes. /
5. Build a straight prism
with the base of the triangle /

ABC and a height of 50
mm.

91



‘ Tasks to the final written work. ‘

Examples of solving tasks.

1. Construct the point of intersection of the profile line of the segment [AB] with
the plane in general position P (Pv, Py).

Given: [AB] A P(Pv,PH)
Determine: [AB] n P=(e) K(K',K)

P,
bl

L/

92



‘ Tasks to the final written work.

Algorithm Solution

1. (¢)AB>fo| | Pv /A (¢)B=for | | Pv
2.fo M H = A for n H= By

3. (¢)AnU (@)Bu=[ A B4]

4. [ A Bu] nPu=(e)Ky

5. (¢)Kuc for = foo m [AB]= (¢)K =f2" n (a'D')=K'A fa

(ab)=K

93



“ Tasks to the final written work. H

Task 2. Determine the line of intersection of profiled - projecting the plane P (Py,
Pv) with frontal plane Q (Q H)

Given: P(Pw, Pv) W ~ Q(Qn) || V
Determine: (MN)=P 0 Q

PV d' b|
Q, n' m'
\c' a' /

X X
d b
Q, m
n
P.
c a

Algorithm Solution
1. (AB) < P.
2. (AB) n Q= (e)M
3.(CD) cP
4. (CD)nQ = (e)N
5. (¢)M U ()N = (MN)

94



Tasks to the final written work.

Task 3. Build a line of intersection profiled - projecting the plane P (Py, Pv) with a
right circular cylinder.

Py

95



“ Tasks to the final written work. H

Task 4. Build a line of intersection profiled - projecting the plane P (P4 , Pyv) with
a right circular cone.

96



‘ Tasks to the final written work.

97



Task 5. Construct the projections of the spherical surface whose radius is R = 25
mm, the tangent to the plane P (Py, Pv) at the point A [ P.

§
T

Tasks to the final written work.

98




Algorithm Solution
1. (\)Ach,= ()a'ch’ || |ox) Na € h|| Py
2. ()Ac[AB]LP = ()a'c ae [a'b']L P/A()ac[ab] LP, AV () B
3. [aBo| = [AB]
4. 1a0,| = [AB] = 25 mm
5 ()0 c Dg=25 mm NDsuU (-)A € P

‘ Tasks to the final written work.
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Task 6. Construct a point symmetric with respect to the straight line CA.

C

b ¢

Task 7. Without the help of the profile projection, draw a straight line parallel to
the x-axis and intersecting lines AB and CE.

‘ Tasks to the final written work.

100




Task 8. On the segment AC is on the ground, to build an isosceles triangle so that
its third vertex of the direct BE.

A
s

Cc

a e

Task 9. On the line CE find a point distant from the plane ABC at the distance of
40 mm.

‘ Tasks to the final written work.

101




Task 10. Build a prism height of 70 mm, taking as its basis the triangle ABC.

.
%b
.
X 0
C
b

Task 11. On the segment AE, as a catheter, to construct a right triangle if the
vertex of the right angle is at point A, and the third vertex on the line CB.
|

Cc
e|
bl
al
X 0
C
da
b

Tasks to the final written work.
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Task 12. [TocTpouTh TOYKY CHMMETPUYHYIO TOUYKEe E OTHOCHTETHHO TIOCKOCTH

ABC
el

T |
%b
X 0
|

e

Task 13. Determine the value of the distance from point A to the plane of the
ALL.

el
Cl
bl
E}
X 0
bl%
e 1 ?

Tasks to the final written work.
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Task 14. Build a rectangular projection straight CE on the plane ABC.

Task 15. On the segment AB is on the side, to build a diamond, taking the
direction of the diagonal line CA.

‘ Tasks to the final written work.

104




Task 16. Along the line CE postpone the point E in both
sides lengths of 40 mm.

el
X 0]
c\
e

Task 17. Determine the value of the height of the triangle ABC drawn across the

top of the B.

CI
b|
al
X | 0
C
a
b
‘ Tasks to the final written work.
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Task 18. Determine the value of the distance from point B to the line CA.

/ Tb'
X / |

Task 19. On the segment CE as catheters, to build a right triangle if the
hypotenuse is on the line ST.

el

Tasks to the final written work.
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Task 20. On the segment AC is on the side, to build a diamond, taking the
direction of the adjacent side of the line AB.

C
b|
a
X 0
C
a
b

Task 21. Determine the amount of tilt angles of the plane ABC to the plane H and
V.

CI
b|
al
X 0
‘&‘
a
b

‘ Tasks to the final written work.
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Task 22. By replacement determine value of the angle between the planes ABC
and ABE.

Task 23. By replacement build the center and the junction point of the angle sides
AVE arc of a circle of radius of 15 mm.

‘ Tasks to the final written work.
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Task 24. By rotation build a center of the circle inscribed in the triangle ABC.

al
b%
—C CI

b“/

Task 25. By replacement construct a plane at a distance of 30 mm from the plane
ABC.

X

C

CI
bl
aI
X 1 0
C
a
b

e

‘ Tasks to the final written work.
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Task 26. By replacement build a true view of the triangle ABE.

eI
bl
aI
X 0
a
b
e
Task 27. By replacement construct an isosceles triangle, taking the side of his
segment AB, and for its direct base line AE.

e|
bl
a|
X 0
a
‘%A b
e

Tasks to the final written work.
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Task 28. By rotating determine the distance from point A to direct BC.

CI

\v bl
i
X 0

C
a
b

Task 29. By replacement determine the distance between the skew lines AB and
CE.

e|
b' |
d
%
X N0
A/l a
b
A/C!
e

‘ Tasks to the final written work.
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Task 30. By replacement construct a straight line on a remote 15 mm from the
edges of the angle at the edge AB.

eI
bl
aI
C
X 0
e

N

Task 31. By replacement on the line AB to find points distant from the direct CE

40 mm.
eI
bl
aI
CI
X 0

a‘\A
b

!C\A

e

‘ Tasks to the final written work.
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Task 32. Given skew lines AB and CD. Way to build a direct replacement of the
parallel CD and keeping up with her at a distance of 40 mm, as well as crossing

the line AB.
bl
X
b

Task 33. By rotating construction the center of the circle circumscribed about the
triangle ABC.

-
/

bl
X N0)
a
b
C
‘ Tasks to the final written work.
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Task 34. Construct the projections of the line of intersection of the surface relative
to the plane ABC. The plane was considered transparent.

Tasks to the final written work.

114




Task 35. Build a plan view and a true cross-sectional view of the surface with the
plane P. The plane is considered transparent.

/

‘ Tasks to the final written work.
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Task 36. Without the help of the profile projection, build the core of the projection
of the intersection of the surface with the plane P (PH, PV). The plane was
considered transparent.

P,

‘ Tasks to the final written work.
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Task 37. Construct the projections of the line set of mutual crossing surfaces.

‘ Tasks to the final written work.

117




Task 38. Construct the projections of the line set of mutual crossing surfaces.

T2

/7

Tasks to the final written work.
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Task 39. Construct the projections of the line set of mutual crossing surfaces.

‘ Tasks to the final written work.
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Task 40. Construct the projections of the line set of mutual crossing surfaces.

‘ Tasks to the final written work.

120




Task 41. Construct the projections of the line set of mutual crossing surfaces.

‘ Tasks to the final written work.
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Task 42. Construct the projections of the line set of mutual crossing surfaces.

Tasks to the final written work.
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Task 43. Construct the projections of the line set of mutual crossing surfaces.

=
N\

%
=

\__/

Tasks to the final written work.
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Task 44. Construct the projections of the line set of mutual crossing surfaces.

‘ Tasks to the final written work.
‘Task 45, Construct the projections of the line set of mutual crossing surfaces.

124




‘ Tasks to the final written work.
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Task 46. Construct the projections of the line set of mutual crossing surfaces.

i
(-

‘ Tasks to the final written work.
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Task 47. Construct the projections of the line set of mutual crossing surfaces.

S

‘ Tasks to the final written work.
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Task 48. Construct the projections of the line set of mutual crossing surfaces.

\ y4

‘ Tasks to the final written work.

128




Task 49. Construct the projections of the line set of mutual crossing surfaces.

S!

‘ Tasks to the final written work.
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Task 50. Construct the projections of the line set of mutual crossing surfaces.

‘ Olympiad Tasks

130




The criterion of ranking points to the problems of "Olympics" to
"Descriptive Geometry and Engineering Graphics", held Tashkent State Technical
University.

| - In descriptive geometry (two goals)
. The solution of the problem of the spatial schema. - 4 points
. The sequence (algorithm) solving problems. - 4 points
. Solution of the problem. - 20 points
. Stroke drawing on the requirements of the guests - 2 points
. Alphanumeric designations task from number 3, 5. - 2 points

. The number of possible solutions of the problem. - 3 points

35h2 =70 points

I1. According to the engineering drawing (one goal)

. For a given front projection build
3 types of geometric body. - 15 points

. Cumulative Performance of cuts and sections. - 5 points
. Stroke drawing lines according to GOST. - 5 points
. making necessary the geometric dimensions of the body - 5 points

30 points
TOTAL.: 100 points

‘ Tasks Olympiad
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Task 1. Given three parallel lines AB, CD and EF. Build a fourth parallel line MN
to data and equidistant from them.

i
«L

NN

Task 2. Build a projection of the square ABCD, if given projections of AB and the
direction m of the second party.

— 1

b
/\
a

‘ Tasks Olympiad
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Task 3. According front projection geometry of the body to build its profile and
horizontal projection. Run the required sections and cross sections and display an
appropriate size.

‘ ‘ Task for self-education \
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I. Projecting the geometric shapes

Task 1. Build a horizontal and frontal projections of the given
coordinates.A(20;25;10); B(15;-15;-20); C(-10;20;15); D(25;10;-25); E(10;-
25;25)

Task 2. Given point A (x =20,y =15,z =10)
Construct a diagram of point B, A symmetrical about a horizontal plane of
projection.

Task 3. Given point A (x =25,y =-15,z=15)
In terms of diagrams to build a symmetric A relative frontal plane of projection.

Task 4. Given point A (x =10,y =-20, z =-25)
Construct a point in the diagram that is symmetric about the axis X. A

‘ Task for self-education \
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Task 5. Given Point A and point B front view in which octant point in space is
the distance between A and B is equal to 30 mm.

Z

Task 6. Construct the projections of AB line. If the line:
a) general provisions;
b) parallel to the horizontal plane of projection;
c) parallel to the frontal plane of projection;
d) perpendicular to the horizontal plane of projection;

e) perpendicular to the frontal plane of projection;

f) is perpendicular to the profile plane of projection;

Task for self-education
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Task 7. Read diagrams of AB (fill in the missing)

1) [AB] is (?) Quadrant is parallel (?) Plane projection abuts the end of the A (?)
Projection plane (see a.);

2) [AB] is in (?) Quadrant, the end rests against the A (?) Projection plane (see
Fig b.);

3) [AB] is (?) Quadrant is perpendicular (?) Plane projection abuts the end of the
A (?) Projection plane (see figure c.);

‘ Task for self-education ‘
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I1. How to convert orthogonal projection

Task 8. Replacing the projection plane translate [AB] in a position parallel to the
frontal plane of projection.

Task 9. Construct the projections of the points A, B, C in the new system of
planes of projection.
o'
!

oC

‘ Task for self-education ‘
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Task 10. Replacing the projection planes translate [AB] in the horizontal
projecting position.

Task 11. Replace the projection plane and build a new trace of the plane P so
that in the new system, the plane P has taken horizontally projecting position.

P,

Task for self-education
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Task 12. OnpenenuTh 3aMEHOM IIIOCKOCTEH MPOCKIIMU TIOJI0XKECHUE IICHTPA
TsKeCTH TpeyronbHuka ABC.

bf

Task 13. Rotate point A on the angle at 90 degrees clockwise direction:
a) projecting horizontally around the axis m;
¢) around the axis projecting frontally n;

‘ Task for self-education \
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Task 14. Rotate around the axis of the point A i to align with the plane P.

M4

l
'
od PV

Task 15. Rotation around the axis of the transfer [AB] in a position parallel to

b!

the plane H.

‘ Task for self-education \
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Task 16. Rotation around the axis of the transfer [CD] in a position parallel to
the plane of the V.

C!

d!

d

Task 17. Determine the front view of the point A, knowing that rotation around a
given axis point i would be on the line CD.

d’

]
/d

O

Task for self-education
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Task 18. Rotate about an axis point A | to align with the plane S.

Su

Task 19. Turn around point A horizontal hO ho(h,h") alignment with the
horizontal plane P.

!

ol
P, %

‘ Task for self-education ‘
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Task 20. Turn around point in the frontal fO fo(f,f’) to align it with the frontal
plane P.

Task 21. Turn the [AB] around the frontal f (4efo) to align it with the frontal
plane P.

Task for self-education
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Task 22. The plane defined intersecting lines AB and CD, turn it around to the

position of the frontal, frontal plane parallel projection.
I} !

Task 23. Determine the center of the circle inscribed in the triangle ABC. Solve
the problem of the rotation around the horizontal A ABC.

Task for self-education
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Task 24. Combine the plane P with the horizontal plane of projection and find
the combined position of the point AeP

Task 25. Combine the plane P with front projection plane and find the combined
position of the point AeP

Task for self-education
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Task 26. Build a front track of the plane P, if it is known that the angle in the
space between the tracks of PH and PV is equal to 45 °.

Py

X O

‘ Task for self-education \
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Task 27. Build a horizontal trace of the plane P, if it is known that the angle in
the space between the horizontal and the front tracks is 60 °.

P,
X . / |

Task 28. Construct the projections of ABcP, if you know the combined position
of the segment in the horizontal plane.

P,
X PX<
a\
b, bn

Task for self-education
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Task 29. Construct a plane generic circle R = 30 mm, tangential to its pursuit.

Task 30. By replacement construct the center of the circle circumscribed about
the triangle ABC.

Task for self-education
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I11. Positional tasks.

Task 31. Onpenenuth, Kakas U3 3aJaHHbIX Touek A, B, C npuHaIIeKUT MPSIMOM

kl

Task 32. Haiitu Ha npsimoit, 3aganHoi otpe3kom AB, npoekiuu Touku Ce[AB],
€CJIM U3BECTHA €€ TOPU30HTATbHAS TPOCKIIHSL.

do

Task of self-education
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Task 33. Jlanbl Touka A ¥ IJI0CKOCTh R. BBISCHUTH IPUHAICKUT JIK TOYKA A
3aIaHHOMH IUIOCKOCTH R.

Task 34. According to this plan view AABCeQ to build his front view.

Oy

0 X
\4
0y

Task of self-education
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Task 35. Through point A to arbitrary horizontally projecting plane.

‘ Task for self-education \
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Task 37. Build a plan view of the line AB owned the plane P.

Task for self-education
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Task 39. Determine the front view of the line AB, owned the plane Q, if you
know its horizontal projection.

"N

Task 40. Cross the line, given the segment AB, direct EC, passing through point
C and parallel to the horizontal plane of projection.

(d

b’
/ co
a

/b

X

‘ Task for self-education \
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Task 41. Through C draw a straight line that intersects the (AB) and the x-axis.

a’ Co
\b’

X

a C©°

b

Task 42. Through the point A line parallel to the frontal plane of the projection
of the line intersecting the line (CD).

d
od

C/
c\

Task for self-education
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Task 43. Direct defined segments [AB] and [CD] cross the line parallel to the
horizontal plane of projection.

Task 44. Direct defined segments [AB] and [CD] to cross the line (EC) through
the point E

c'=d'
o

Task for self-education
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Task 45. Build a front track of the plane P, if we know that A belongs to the
plane.

g

Task 46. Build a horizontal trace of the plane P, if we know that A belongs to the
plane.

Task orf self-education
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Task 47. Build a direct projection of the missing DK, belonging to a given plane
ABC.

~

X

!

c

a!
k!
bl
N
a
Task 48. Determine the point of intersection of the line CD with the plane
defined by the line AB and the point of B.

a’
d’
b /
a
/c

b

‘ Task for self-education \
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Task 49. Determine the point of intersection of the line with the plane of the CD,
given the direct ED i point A.

/Ld

Task 50. Determine the point of intersection of the line AB and the plane P.

N

e

a
\b, Q\\

Task for self-education
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Task 51. Carry straight on the surface of the cone parallel to the plane.

P,
‘ P, <
- | O
P,

Task 52. Build a straight line intersecting the given skew lines AB, DE, MN.

n

mf
\{1'
\) )
m

Task for self-education
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Task 53. Draw a straight line perpendicular to the plane of the MN P and
intersecting the given skew lines AB and CD.

P,
dl

~.

C\d P,

Task 54. Draw a straight line that intersects the skew lines AB and CD, parallel
to the line MN.

Task for self-education
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Task 55. Through a point to draw a straight line perpendicular to the line CD and
intersecting the line AB.

4

Task for self-education
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Task 57. Through the point A to the plane Q, perpendicular to the plane defined
by P.

Task 58. Through the line AB to the plane Q, perpendicular to this plane P.

N1

/.

P,

//b

Task for self-education
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V. Metric tasks.

Task 59. Determine the distance between points A and B

Task 60. Build a horizontal projection of the segment AB, if you know its
length equal to 35 mm.

bf

Tasks for self-education
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Task 61. Find the horizontal projection of M equidistant from the ends of the
segment AB.

bf

Task 62. Determine the front view of the point if its distance from the line AB is
20 mm.

Task for self-education
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Task 63. Determine the distance between the parallel lines AB and CD.

d!

c/

—
L

CO\Qd b

Task 64. Build a projection line DE, parallel to the line BC and remote from it
by 25 mm and from point A to a distance of 20 mm.

b!
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Task for self-education

Task 65. Determine the distance between the planes P and Q.

P,

Task 66. Determine the distance between the skew lines AB and CD.

!

a’><dl o
a
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Task for self-education

Task 67. Determine the distance between the line AB and the axis X.

e

c b'
>< Ce
] T~ a d
X 0O X 0
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Task for self-education

Task 69. On the line AB to find the point of keeping up with CD at a distance of

40 mm.
a <
b \ 7
X 1 0
/d
“ C
b

Task 70. Given skew lines AB and CD. Build a direct parallel to CD, and
keeping up with her at a distance of 20 mm, as well as crossing the line AB.

aF

b/

X \
a

dl

b

AVAN
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Task for self-education

Task 71. Build a front view of the segment CD, if you know its length equal to
30 mm.

X 0
C \
d
Task 72. On the line CD specify point A distant from the horizontal plane at a

distance of 20 mm and a point in the distance to the front of the plane which is
15mm.

| —

d’
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Task for self-education

Task 73. In plane P indicate a point A remote from the horizontal projection
distance of 20 mm.

X )
0”

Task 74. Determine the value of the distance from point A to the plane of the
ALL.

170



‘ Task for self-education \

Task 75. Construct a plane parallel to a distance of 40 mm from the ABC.
CI
bl
al
X 0
C
a
b

Task 76. On the line AE to find the point furthest from the plane ABC at a
distance of 40 mm.

el
C’
bl
a!
%
e

X 0

a

b
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Task for self-education

Task 77. Construct a plane parallel to a distance of 40 mm from the ABC.
b!
a, /\
C!
X 0
C
a
b
Task 78. Build a prism height of 40 mm, taking as its basis the triangle ABC.
Cl
bl
al
X
C

a

0

b
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Task for self-education

Task 79. Determine the value of the distance from point B to the line CA.

’

C
b!
! y
X | 0
C
l a
b
Task 80. Determine the value of the height of the triangle ABC drawn across the
top of the V.

C!
b’
a!
X 0
C
a
b
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