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INTRODUCTION

Descriptive geometry and engineering drawing is a subject, which unites
functionally methods and ways of making drawings and geometry calculations,
understanding of scientific-technical information given in drawings following
the principles of designing structures. Technological processes, the level of
product’s quality and their apolication under present day standards and rates are
also taken into consideration. ’

This text-book is compiled according to the program of engineering
drawing of higher school. The text-book is written in agreement with this
curriculum for foreign students studying by correspondence to assist foreign
students in mastering the subject. The text-book is bilingual: english — ukrainian.
It can also be used by the students who study english as a second profession, and
by other students.

It is also important, that the requirement to enforce the student’s
independent work during the studying of this subject is also met.

The text-book gives the list of the literature, which can be used by the
learners in order to get acquainted with all kinds of additional information on the
subjects of Descriptive geometry and Engineering drawing.



BCTYII

HapucHa reomerpis i ifxeHepHa rpadika sBAsI0TE 06010 NIpeaMeT, SKuit
OyHKuioHanpHO 00’€Hye MeTooM | 3acoby moOyZOB Ta TeOMETPUYHMX
pO3paxyHKiB, rpadiyHoro ysBIeHHs  HayKoBO-TexHiyHoi  iHdopmariii,
BHKOHaHHS TEXHIYHHX CXEM Ta KpecleHb 3 YypaxyBaHHSAM IpPUHIHMIMIB
IIPOEKTYBaHHA 1 KOHCIPYIOBAHHS a TaKOX 3  ypaxyBaHHAM TEXHOIOTIUHHX
OpolECiB, piBHA AKOCTI BAPOOIB 1 YMOB iX eKcrinyaraiii B 3B 3Ky 3 CydJacHUMH
HOpMaMH i CTaHAapTaMH.

HapyansHuii nociGHMK MiATOTOBNEHO BiNTNOBIAHO A0 OpPOTpaMH 3
irkeHepHol rpadiky BUloi miKkoad. [TociOHuK HanucaHwuit 3a Li€l0 IPOrpamMoro
I iHO3EMHHUX CTYHACHTIB 3a04HOi (OpME HaBYaHHA. 3 METOI0 IONOMOTH
iHO3eMHHUM CTYZAEHTaM Liel OCIGHUK BUKJIAJEHUI TBOMa MOBAMHU: aHTJIHCHKOI0
Ta yKpaiHCBKOW. BiH ‘Takox OyJe KOPHUCHMM CTyHEHTaM 3 NOIIMOIEHHM
BHBYEHHSM IHO3EMHOI MOBM, TAaKOX TOCIGHMKOM MOXYTh KODHCTYBATHCS i
CTYJIEHTH iHIIMX crenialbHOCTEH.

BaxusuM € Te, 110 BUMOTH BUIIOT HIKOXHU O MOCHIEHHS CaMOCTiHHOCTI
CTYZeHTIB IpY BUBUEHHI Ti€l UM IHIIOI JUCIHUILTIHY B HHOMY 3al0BOJIBHAIOTHCS.

B naHoMy mnocibHuKy BKa3aHa JiTepaTypa, sika JOMOMOXe Oaxarouum
03HaOMUTHCh 3 Di3HUMM BapiaHTaMH BHKNaJeHHA PO3UTIB porpaMu Ta 3
JesSKHMH TONATKOBHMH MUTAHHAMH 3 KYPCY HapHCHOI reoMeTpii Ta iHxeHepHOl

rpadiki.



1. METHODS OF PROJECTION
1. METOM NMTPOEKI{IIOBAHHSI

1.1. Elements of projection
1.1. EnneMeHTH NpoekniloBanHs

w

The construction of
images in descriptive geometry is
based on method of projections
(projection - from Latin projicere
- to throw). Let's consider
elements of projection.

IlobynoBa 306paxeHs y
HapHcHi#l reomeTpii OCHOBaHa Ha
MeTOoZni NpoeKuidt (mpoekuis — Big
JNATUHCBKOTO projicere -
xunyTH). Po3rnsanemMo enemeHTH Fig.1.1
MPOEKIIOBAHHS, Puc.1.1

In figure 1.1 points A
and S are iccated in the space before the plane P, which is named a plane of
projection. Line AS - a projecting beam, A, - the projection of the point A on
the plane of projection P;; A — object of projection; S - center of projection.

Ha pucynky 1.1 306paxeno Touku A i S, posmillieHi y npoctopi nepen
mwiomuaowo [l ska Ha3uBaeTbess naomuHOW mnpoeknid. Ilpama AS -
TIPOEKUIIOBAILHUN IPOMiHb, A| — IIPOEKILs TOUKH A Ha IUIOWMHY npoekuii I1;;
A — 00" €KT MPOEKII{FOBAHHS; S — LICHTP IPOCKIIIIOBAaHHA.

Projecting can be central and parallel. The central one is the projecting,
according to which all the projecting beams exit from one point (fig.1.2). If the
center of projections is infinitely moved
afar, the projection beams become S
parallel to each other.

Such projecting is named
parallel. (fig.1.3).

IpoexuiroBanas Moxe GyTH A B\
LeHTpaTbHUM i napajienbHuM.
HeHTpadbHHM Ha3MBAETHCA MPOEK- P, A,
LiIOBaHHA, 3a AKHM YCi TpOeKIiio-
BaJbHI NPOMEHi BHXOJATH 3 OJHi€l C,
ToukH. (puc. 1.2). Skmo wueHtp B,
IPOEKIIOBAHHS BiAAATUTH B mn

HECKiHYEHHICTb, TO TMPOEKUiIOBAIBHI

NpOMEHi CTaHyTh TNapalelbHUMH MiX .
coboto. Taxe [IPOEKLIOBAHHS Fig.1.2
HA3WBACcThCS NapaneabuuM (puc.1.3). Puc.1.2



The beams of parallel projecting form an acute or right angle with the
plane of projections. Depending on this scaleme (inclined) and rectangular
(orthogonal) projections are distinguished

INpomeni napanenbHOTO HPOEKUiIOBaHHS MOXYTh YTBOPIOBATH 3

IUIOLIMHOIO Hpoekiif roctpi abo npsiMi KyTd. 3anexHo BiJ LBOTO PO3Pi3HAIOTH
HPOEKIiIOBaHHS KOCOKYTHe (ITOoXHuIe) i npSlMOKyTHe (opt rox{a.nsﬂe)
In accordance with the
method of  projecting  the S
projections are called central or g
parallel. Parallel projections, in '

their turn, are divided into oblique r,

or right angled. In practice parallel '

right angle projections, are mostly A1

used as they preserve real sizes of

subjects and their elements, which ‘ Fig.1.3

are elementary enough in ' Puc.13

construction.

BignosigHo m0 croco0y MpoekiiloBaHHA HPOEKIlii Ha3WBalOTHCA
ueHTpaibHuMu abo papanensHumu. TlapanensHi Dpoexuii, B CBOKO uepry,
TIOOIMAIOTECA HA KOCOKYTHI Ta TpAMOKyTHi. Ha npakTHii nepeBaxHO
BUKOPHCTOBYIOTECS NapanenbHi IpIMOKYTHI IPOEKIii, OCKiIIBKH BOHH 3HaYHOIO
Mipolo 30epiratoTh AilicH BEJMYHHY IIpeAMETIB Ta TXHiX eJeMeHTiB, npocTil B
no6ynosi.

1.2. Properties of orthogonal projections

1.2, BaacTtuBocTi OpTOToHATLHMX NPOoeKLii

Descriptive Geometry studies the problems which can be divided into
two types: position (problems for relative position of geometry objects) and
metric (problems for measurement of natural values of sections, angles, flat
figures and so on).

According to these types 'of problems, properties of orthogonal
projections can also be of two types: metric and positional,

Let's study properties of projections sequentially, analysmg projections
of different geometrlcal elements on planes of projections.

Y xypci HapucHoi reomeTpii pO3rIANAIOTLCA 3ajadi, SKi MOXHA
pO3ALIMTH HA B3 THOM: NO3MLIMHI (3a7aul HA B3aEMHe pOITALIYBAHHS
reoMeTpHYHUX 06 €XTiB) i MeTpHuHi (3a0ayi HA BUMIPIOBAHHS HATYPANBHHX
BETH4MH BiAPi3KiB, KyTiB, INIOCKHX (iryp Towio).

BinnopinHo 10 MMX THIIB 3aay BIACTHBOCTI OPTOTOHAJbHUX MPOEKIiH
TaKox OyBalOTh JBOX THIIB: METPHYHI 1 HO3MLIHHI.

Bupyatu BRAacTHBOCTI Tipoekuill OyzeMo MOCHINOBHO, pPO3MMANAIOYM
TIPOEKLIT Pi3HHX FEOMETPHHYHKX ENIEMEHTIB Ha IUIOINMHAX MPOeKLifi.



1.3. The projections of a point
1.3. IIpoexnin TOYKH

For construction of the projection of point A on the plane of projection
P/(fig. 1.4) through the above point we shall draw a projecting beam to

intersect plane P;. Point A, is the projection of the point A.

Jlnst no6ynosy npoekuii Touky A (puc. 1.4) Ha niommHy npoekuii I1;

(fig. 1.4) wuepes wo TOYKY MPOBENEMO NEPNEHAMKYIAP

wiomuHow IT;. Touka A) — mpoexwis ToUKd A.

IO TEPeTHHY 3

Any quantity of a point marked on the projecting beam will be
projected to the point A;. So one projection of the point doesn’t determine its

position in space.

SIKIIO HA NPOEKUiIOBANTLHOMYMY MPOMEHi B3STH Oymb-fKy KilbKiCTb

TOYOK, YCi BOHH COPOEKILIOIOTECS B TOYKY Aj.
TakuM uyMHOM, OfHA @POSKHid TOUYKH HE
BM3HAYACE I MIONIOXEHHS ¥ IPOCTOPI.

The position of a point in space will be
determined if the projections of a point on two
planes of projections, located under right corner

|

A

1o each othe:, are constructed.

MMosoxenHs Toukd B HpocTopi Oyne
BH3HAYEHO, SKIO MoOyayBaTH NHpoekuii TOYKH
Ha ABi NIOUMHA MPOEKUid, po3MiileHi onHa A0
oaHol Niji MPAMHUM KyTOM

Let's consider the projections of point A
on two planes of projections, located under right
comner to each other (fig. 1.5).

PosrnsHemo mnpoeknil ToukH A Ha IBi
IUICIIMHY MPOEKIiH, po3MileHi oaHa 10 oAHoi
i npsMUM KyToM (puc. 1.5).

For the construction of the projection of point
A on the plane P; we will draw a perpendicular from
this point on P;. Point A, is the projection of point A
on P,. Similarly we will construct the projection of
point A on plane P, — this will be point A,. Then plane
P, is turned concerning axis OX;, till
overlapping(adjustment) with plane P, and flat
delineation - epur (fig. 1.6) is received.

Jins nobymoBd mpoekuii TOYkHM A Ha
miomyHy I1) omycTHMO i3 Ii€l TOYKH HepneHanKyIap
Ha II;. Touka A, — npoekuis Touku A Ha II;.
AHarnoriyudo nolyayemo IpoeKuilo TOYKH A Ha
mnomuny 1, — e 6yae Touka A,. IloTim moumny I,

X




nosepraeMo BiTHOCHO oci OX), A0 cyMillleHHs 3 n,
MTOLHHOW T1; | OTpUMYEMO ILIOCKE KPECTICHHS — A,
emop (puc. 1.6).

Plane of projection P, is named a
horizontal plane of projections, and plane P, is a P, A,
frontal one. Axis OX; is the axis of projections. p
Points A;, A, are accordingly horizontal and !
frontal projections of point A. Straight line A, -

A, is named a communication line. As projection Ay
beams AA, and AA (fig.1.5) are perpendicular to

planes of projections, the communication line is N
perpendicular the axis of projections. In the

orthogonal AA,A ;A the sides AA; = AjAy; and Fig.1.6
AA; = A,A,. Thus, the distance between point A Puc.1.6

and the horizontal plane of projections P is
determined by the section A,A,, and the distance from point A to plane P, by
the section A Ay, (fig.1.5).

Trowmaa npoexnift Il Ha3sUBaETHCS rOPH3OHTANLHOK [LIOHIMHOIO
npoexuiii, a miomusa I, — dpontansHoto. Bics OX;, — Bick npoekuid. Touku
A;, A, — BIANIOBIZHO rOpH30HTaNBHA 1 ppoHTanbHa npoekuii Touxu A. [lpsma
A, — A, HazuBaeTbCA TiHieo 38 13Ky, OCKUTEKH HPOEKLIIOBaNbHI IpoMeHi AA,
i AA, (puc. 1.5) nepneHAuMKYApHi A0 IUIOL{MH NPOEKLUiH, TO JiHis 38 S3KY
TIEpIIeHAMKYISPHA 710 Oci NPOoeKuil. Y npAmMoxyTHHKY AAsA A cTOpOHH AA,
= AjJAp 1 AA, = AA;,. TakuM yMHOM, BIJACTaHB BiI TOYKM A 10
ropusoHTansHO! iIoWMHKM npoekiliii 1, BusnHavaerbes BiapizkoM AsA,, a
BincTans Bif TOUKH A Jo romuay I, — siapizkom A Aq; (puc. 1.5).

1.4. Projecting of a point on to three planes of projections
1.4. TIpoexniloBaHHS TOYKHA HA TPH NJIOIMRN NpoeKui

Let's consider a point, located in the system of three planes of
projections (fig. 1.7). Planes of projections P, and P,, and also the construction
of projections of point A — A and A, -are already known. Plane of projection Ps
is named a profile plane of projections. If a perpendicular is built in the point A
to intersect P3, the profile projection of the point A-A; is obtained. Projection
axis are 0X12, OY13, 0223.

Po3rnsgHEMO TOUKY, IO 3HAXOOUTHCH B CHCTEMI TPBOX [LNOIMIHH
nipoexuii (puc. 1.7). [Inowmnu npoexuiit I, i Iy, a rakox noGynosa npoekui
Toukn A — A, i A, — Bxe pigomi. Tlnowmna npoexui Il; HasmBaeTbCs
npodinbHOI0 IUIOIMHOK Tpoekiiif. Skmo 3 Toukh A  TIPOBECTH
neprneHaMKynsp Ao neperudy 3 IT;, oTpuMyemo npodinbHy Ipoekuilo Toukd A
- A3. Oci HpOCK[Iiﬁ - OXu, OY13, 0223.



n, X,
A 9
2 A X '\4\ A
Xy i Y 0 Z,
nooM g
< Y,
Fig.1.7
Puc.1.7

To obtain epur (fig. 1.8), plane P, should be turned to be overlapped by
P,, and then the same should be done with plane P; and plane P,. As for axes
X, and Z3 they will not change their position as belonging P», but axis OYy;
will have 2 directions (y; and y;). Two adjacent projections of the point will lie
on the communication line. The position of a point in space is often set by its
coordinates. Coordinates of the point A are XoYaZx. The distanse from point A
to P, is determined by the coordinate Z,, to a plane P, by the coordinate Y4, to
P; — coordinate X,

Z?]
n, P, n
X
AZ ‘ A3
L, EX
P
Xzz : 4,
Ya 0
A,
ny P
Y,
Fig.1.8
Puc.1.8

Jna orpumanus emopa (puc.l.8) mrommny II, possepHemo mo
cymimmenns 3 Iy, a gani IT; — 5o cymiwenss 3 IT,. IIpu npomy oci Xyz i Zo3 He
3MiHSTh CBOTO HONOXEHHS AK HanexHi a0 T, a Bice OVY,; Oyae maty naBa
Hanpsamu (y; Ta y3). JIBi cymixHi npoexuii Touku OynyTh fiexaT Ha ONHiH ninil
38’93ky. YacTo MOJNOXEHHS TOYKH B TIPOCTOP] 3aa€ThCs 11 KOOPAMHATAMH.
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KoopauHare touxu A — XY aZa. Biacraus Bin touku A go I1; BuzHavaeThes
KOODAUHATOW Z4, N0 mAoWKHHA [, — KoopauHartoro Y, no I1; — koopauHaTow
Xa-

For the construction of a horizontal projection of point A, it is
necessary to know the coordinates X, and Y. The construction of the frontal
projection of point A is conducted (carried out) according to coordinates X,
and Z,, the profile projection - on coordinates Y, and Z,. If one of the
coordinates of the point is equal to 0, the point belongs to one of the planes of
projections (fig. 1.9).

Jlns 106yI0BY rOpH30HTAIBHOT IIPOEKHii TOUKK A 3a il koopauHaTaMH
Heobxinno 3Hatu koopauHatH X i Ya. ITobynoBa dpoHTamsHoi mpoekuii
TOYKH A BeJeThCs 3a KoopAUHATaMH X, 1 Z,a, NpodinbHOT — 3@ KOOpAMHATAMHU
Va1Z, Sximo onna 3 KOOPAMHAT TOUYKH JOPIBHIOE HYIIO, TO TOYKA HANEXHUTh
OfIHIH 3 [UIOIIMH NpoeKui# (puc. 1.9).

Iy In
X,0 o 4O A X,

A, A

ZA ) ZA
L Lo ple,
2 2 2
n, 0 Ay no M el
Ay
Y, B
Iy
7,:0
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If two coordinates of a point are equal to 0, then the point belongs to the
axis of projections.

SIKuI0 ABI KOOpIMHATH TOYKY JOPiBHIOIOTH HYINIO, TO TOUKA HANEXHTh
oci npoexuii.

We suggest you to construct independently the epurs of a point, two
coordinates of which are equal to 0.

TponoHyemMo camocTiiiHo no0yayBaTH €MIOPH TOYKH, ABi KOOPIHHATH
AKOI JOPiBHIOIOTh HYJTIO.

1.5. Point in different quarters of space
1.5. Touka B pi3HHX YBEPTAX NPOCTOPY

Planes of projections P; and P, divide the space into four quarters, or
quadrants (fig. 1.10). To obtain an epur, the plane of projection Py is turned
relatively OX, clockwise to overlap plane P,. In this case the front half-plane
P, will be mated with a lower half-plane P,, and the back one — with the upper
one. If the point is in the first quarter on the epur, its frontal projection will be
placed above the axis OX,, and the horizontal one will be under it (fig. 1.11).

L L
\\\ ) |
\\\
Xi ~0
i
|
P, Jn1
il v
Fig.1.10
Puc.1.10

Mnoumnamu npoexuiit I, i I, npoctip AinMTECS Ha OTHPY YBEPTi, UM
xBagpantd (puc. 1.10). Jina oTpumanHs emopa IUOMMHy nOpoekwid [T,
noseptaoTh BigHOCHO OX(2 10 X0y TOAHHHEHKOBO! CTPINIKH JID CYyMiMIeHHS i3
sromuroo [h. Hpa sromy nepexns nmiBnmnomuHa [1; CyMiCTUTRCS 3 HUDKHBOIO
niBroumuoto I, a 3aHs — 3 BEpXHBOIO.

Sx1mo Toyka 3HaXOAMTHCS Y Tepluiii 4BepTi, Ha eniopi 11 PpoHTANBHA
NpOoeKIiis po3MicTHTheA Had Biccro OXy, a ropusoHTaNbHA Nij Hewo (puc. 1.11).

If the point is in the second quarter, then both of its projections will be
placed on epur above the axis OX; (fig. 1.12).

SIKImo Touxa 3HAXOOWTHCHE y Opyrid uBepti, To Ha emopi obuasi 1
npoekuii posmicTaThes Han Bicco OX i, (puc. 1.12).



If the point is in the third quarter, on epur the horizontal projection will
be placed above the axis OX,,, and frontal-under it (fig. 1.13).

A
ﬂ; A7 q 7
A
P, 0 0
X17 P; X‘s?
n, A
bA1
Fig.1.11
Puc.1.11
B
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\\
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\
\\
Xy ]
Fig.1.12
Puc.1.12
0[1
o 0 fl,
P
LND X, 0
X12 PZ
SN
L
L(, n, °G
Fig.1.13
Puc.1.13



Skmo Touka 3HAXOOMTHCS Yy TpeTid useptri, To Ha emiopi il
TOPH30HTA/IBHA TIpoeKuis posMicTursecs Haj Biccio OXi, a ¢poHTanEHa i
nero (puc.1.13).

If the point is in the fourth quarter, both of the projections will be
placed under the axis OX; (fig. 1.14).

SIKIIO TOYKA 3HAXOAMTHCA y YETBEpTidl uBepTi, To 06uBi ii npoexuii
posmicraThes mix Biccro OX; (puc.1.14).

Xg

M, P

Fig.1.14
Puc.1.14

1.6. The projections of a straight line
1.6. Mpoeknis npsmMoi

As the position of a straight line in space is determined by two points,
for construction of a straight line it is necessary to construct projections of two
points, which belong to the given straight line. Such points are the extremities
of a section of a straight line.

TTonoxenus NpsMoi y MPOCTOpi BU3HadacTbcs OBoMa il Toukamu. st
306paxenHs npsAMoi Ninii Heo6xigHo nobyaysaTH mpoexiii ABOX TOHOK, sKi
Hanexarhb JaHii OpaMii. TakMMH TOUKaMH € KpaiHi TOUKM Bipiska npamof.

One projection of line does not determine the position of a straight line
in space. In plane « it is possible to draw some lines. Their projections coincide
with the projection of line AB on Py (fig.1.15). Two projections of a straight
line completely determine its position
in space.

OpHa npoekuis mOpsiMoi He
BU3HAua€ 11 oNoXeHHs y npoctopi. B
NIOWMHI @ MOXHA rpoBecTH Geaniy
npsamux. Ix mpoexuii 6yayTh 36iraTrcs
3 mpoexuielo npsamoi (puc.1.15). Jsi
npoekuii mpsAMoi I[OBHOKO  Mipolo
BH3HA4YAOTh 11 [IOJIOXKEHHS Y MIPOCTOpi Fig.1.15

Puc.1.15
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1.7. Straight line of a general position
1.7. IIpsima 3arajbHOTO HOJIOKEHHHA

The straight line of a general position called a straight line, is not
perpendicular and not parallel to any of planes of projections (fig.1.16). The
straight line AB is the hypotenuse of a rectangular triangle ABC; AC is parallel
to BjA; and AC = B;A,. The leg BC equals the difference of coordinates Z of
points A and B, that is BC = Zj — Zx. The angle « is the angle of inclination of
AB to P,. Accordingly in the rectangular triangle ABD BD = A;By; DA = YA -
Ya. The angle B a is the angle of inclination AB to P,.

Fig..1.16
Puc.1.16

TipsamMol0 3araibHOro MOJIOKEHHAl HAa3HBACThCA MpsiMa, fAKa He
nepreHNKYNApHA | He MapalleibHa Hi ORHIN 3 IUIOMKMH mpoekuii (puc.1.16).
Bigpizok mpamoi AB — rinorenysa mnpsmokytHoro TpukyTHHka ABC; AC
napanensHa BjA, i AC = BjA,. Karer AC nopiBHioe pisnuui koopauHat Z
touox A i B, 10610 BC = Zp — Zs. Kyt a € xyrom naxuity AB nmo IT;.
BiamosizHo B npsMokyTHOMY TpuKYTHHKY ABD BD = A;By; DA = Ya — Y.
Kyt B € kyrom Haxuny AB no IL,.

1.8. Natural value of a straight line section
1.8. HatypaabHa Be1M4HHa Biapizka npsimoi

The natural value of a section of a straight line equals to a hypotenuse
of a rectangular triangle, one of the legs of which is a horizontal (frontal)
projection of a section, and the second one equals the difference of coordinates
X, of the ends of the section (fig.1.17).

The angle a(B) between a horizontal (frontal) projection and the natural
value of a section is the angle of inclination of a section to P: (P2),



HaTypanpHa BeiuvHa Biipiska MpAMOi 3araibHOTO MOJIOKEHHS
NOPIBHIOE TiNOTEHY3i NPAMOKYTHOIO TPHKYTHHKA, ONWIH 3 KaTeTiB SKOro €
FOPH30HTANBHOIO ((POHTAIBHOIO) NpOeKIlielo BiApiska, a ApYru# IOPiBHIOE
pisnuni koopausat Z(Y) kinwis Bixpiska (puc.1.17).

NN,
A
nb AB =% 82 2
Ay Al
AY
M, A, N, n, P,
Xy -~
8
2 AY Az
k-1
P oA Hb AB q
M=M,
Fig. 1.17
Puc. 1.17

Kyt o(B) Mix ropusoHTaIbHOK ((PPOHTANBHOI) MPOEKLIE BiApiska
TIPAMOT i HATYpabHOW T BEMYUHOIO € KYTOM HaXHy Bijpiska npsmoi o IT,
(IT).

1.9. Traces of a straight line
1.9. Cninn npamoi

The trace of a straight line is the point of intersection with a plane of
projections (fig.1. 16). Point M is the horizontal trace of the line AB, point N -
of the frontal one. For the construction of a horizontal trace of a straight line
AB it is necessary to prolong the frontal projection of a section AB (A;B,) till
the intersection with the axis X, in the point M, and from the obtained point to
draw a perpendicular till intersection with the prolongation of a horizontal
projection of a straight line AB (A;B;) in the point M; =M. The point M, is a
frontal projection of a horizontal trace , and the point M; - horizontal projection
of a horizontal trace (it coincides with the trace itself M;=M). To construct the
frontal trace of a straight line AB on epur (fig.1.17) it is necessary to prolong
the horizontal projection of a straight line AB (AB,) till the intersection with
the axis X, in the point N), and from the obtained point draw a perpendicular
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till the intersection with is the frontal projection of the prolongation of frontal
projection of a straigt line AB (A, B) in the point Ny, that coincides with N.
The point N, is a horizontal projection of a frontal trace, and the point N, is the
frontal projection of frontal trace (coincides with the trace itself N=N,).

Cainom npaMoi Ha3MBaeThesl ToYKa 11 MEPETHHY 3 [UIOMKHON
npoexkuii. Touxa M — ropusoHTabHu ClIiX Biapi3ky mpsamoi AB, Touka N —
¢ponTansHuii (puc.1.16). Jins moGynoBH rOpU3OHTANLHONO Cilidy BiAPI3KY
npsamoi AB Heo6XifiHO MPOOBXETH GPOHTAIBHY HIpoeKIiio Biapizka AB(A;B,)
Jo mepeTuHy 3 Biccro X B Toumi M, (puc.1.17) i 3 mici Touku nposectH
TIePIEHUKYISp 10 Oci Xj; 10 NMEPETHHY 3 NMPOJOBKEHHAM TOPH3OHTAIBHOL
npoexuii npsmoi AB(A;B;) B Touui M;= M. Touka M; € ¢poHTanisHOW0
TPOEKUi€I0 FOPHIOHTAILHOTO cliigy npsamoi AB i Touka M| — ropusoHTanbHa
TpoeKilisi TOPU3OHTANBLHOTO Cilifly i€l mpsmoi (BoHa 36iraeThes 31 Ciifiom
M;=M). Jins noGynoBu hponTasHOro ciify npsmoi AB Ha emopi HeobxiaHo
TPOJIOBXUTH TOPH3OHTANBHY Npoekniro npsamoi AB(A(B() mo meperuny 3
Biccro Xj» B Touni N 1 3 1i€l TOYKH NPOBECTH NEPNEHAUKYIAP O TIEPETHHY 3
nponoBkeRHAM (pontanbHoi npoekiii mpsamoi AB(A;B;). Touka N, e
TOPH30HTAJILHOK TIPOEKLi€io (poHTanbHOro caify npsamoi AB i touxka N, €
dbpoHTanbHA IpoeKlis (POHTANBHOrO ciify wiel mpaMoi (Bona 36iraeTses 3
camum crigoM N=EN,).

1.10. Projecting lines.
1.10. MpoexuiroBaabHi npami

Projecting lines are those, which are perpendicular to one of the
planes of projections.

MpoekniloBANLHUME Ha3WBAIOTHCS NPAMI, NIEPTIEHAMKYJIAPHI OAHIA 3
ILNOLLIMH TTPOEKLiH.

The name of a projecting straight line corresponds to the name of a
plane of projections, to which it is perpendicular. Straight line, which is
perpendicular to a horizontal plane of projection is called horizontally
projecting (fig.1.18).

The straight line, which is perpendicular P,, is named a frontal
projection (fig.1. 19).

The straight line, perpendicular P;, is named a profile projection
(fig.1.20).

Ha3Bi npoekuiroBaibHOI PSMOT BiATIOBIae Ha3Ba TLTOIIMHY NPOEKLIH,
o AKoi BOHA NepneHAuKyspHa. [IpaMa, nepHeHAMKyISpHA A0 FOPH30HTAIBHOT
ITOUHHY TPOEKIiH, HA3UBAETHCA FOPH3OHTAIBLHO - NPOeKUiloBaIbHA (pUC.
1.18).

Tlpama, rmepnedgukymnsipua a0 IL,, HasuBacTbca QPOHTANBLHO -
npoexuiloBaabua (puc.1.19).
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Tlpsima, NeprneHAWKyiAspHa pxo Il;, Ha3uBacTeca npodiakHo -
npoekuiosanbha (puc.1.20).

ZB ZZJ
B2 BB
Xy L 5 X — L 4,
1
A=(By) A,
lj'l H‘I
Fig.1.18 Fig.1.19
Puc.1.18 Puc.1.19
223
A, B,
Ay =(B)
0
Xi 9,
Ay B,
31
Fig.1.20
Puc.1.20

1.11. Lines of level
1.11. IIpsimi piBas

Lines of level are the lines, which are parallel to one of planes of
projections. The name of a straight line corresponds to the name of a plane of
projection, which is parallel to a straight line.
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Hpsmi piBus — ue npsAMi, AKi NapajeibHi OAHIN 3 IIOMMH MPOCKUiH.
Hassi npaMoi BinmoBsiiae Ha3Ba NIOLMHY IPOEKIil, AKill napanensHa OpaMa.

A straight line, parailel to a horizontal plane of projections, is named
horizontal (fig.1.21), and a straight line, which is parallel P, is called frontal
(fig.1.22). A straight line, parallel P, is named profile (fig.1.23).

Zza Z
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A, BQ DZ
B A D
3 : ub 00 3
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XTZ 53 X 2 [3 4
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0
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nb AB L_
B'! 9? [1 D1 9
Fig.1.21 Fig.1.22
Puc.1.21 Puc.1.22
ZZB
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Hh MN
N
N, i 3
XQ D L-"3
M,
N.
9,
Fig.1.23
Puc.1.23
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IpsiMa, napanenbHa FOPU3OHTANBHIN IIOMMHI TIPOEKLiH, HA3UBAETHCA
ropuzonTanbHow (puc.l.19), a npama, napaneisHa [ — ¢ponTanbHOI0
(puc.1.20). psima, napanensHa I1;, Ha3uBacTHCH NPOPIABLHOIO (puc.1.21).

1.12. A point and a straight line
1.12. Touka i npama

If a point belongs a straight line, then uninamed projections of this point

are uninamed projections of a straight line. (fig. 1.24).
SO TOYKA HANEXHTH Npamill, TO OAHONMEHHi Npoexuii TOYKH

3HAXOJATHCA Ha OJHOMMEHHMX IPOEKLifX npsmoi (puc. 1.24.)

Cz EAzB; C]EA/B]ZQC eAB
D, €4,B; D,z A,B; =D gA4B
Kg EAQB] K]EA/B] =K € 4B

A
zC2

?\V\Dz K B;

g

/L/L «

Cy
Al Dy
Fig. 1.24
Puc. 1.24

1.13. Mutual position of two straight lines
1.13. BzaemMHe no/10xesHn ABOX NPAMHX

Two straight lines may occupy in space mutual positions:
1) two parallel straight lines;

2) two crossing straight lines;
3) two crosslying (lines, which never cross each other and are placed on

different parallel planes).

JBi mpsaMi y mpoctopi MOXYTb my ny
6yTu: / /

1) napanensHEMY; X2

2) TakMMH, 1O IEPETHHAIOTLCS; m»&\

3) MuMObIXHUMM; .
Fig 1.25
Puc. 1.25
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“If two straight lines are parallel, their uninamed projections are parallel
too (fig. 1.25).
slkwo ABi mpsMi mapajenbHi, TO NapanenbHi TAKOK ONHOMMEHH! 1X
npoeknit (puc. 1.25) o
That two profile straight lines are parallel is determinated by their profile
projections. If straight lines cross each other, their uninamed projections Cross
each other 00, and the projections
of their crossing point are on one 2 &
communication line (fig. 1.26). Ny
IapanenbHicTs ABOX
npodinbHEX TOpAMHX  BH3HA- X
4aloTh 32 IXHIMHM TPOQINTBHHMH

my
npoexiismMy. Sxmo npsmi nepe- ny >_L<
THHAKOTHCS, TO NEPETHHAIOTHCH A,
TaKOX TxHI OJHOAMEHH] NPOeKLiT
i Opoexuii TOYKH MepeTHHy 3Ha- Fig. 1.26
XOJAThCA Ha OXHIA MmiHil 3B’s3Ky Puc. 1.26
(puc. 1.26). '

Two straight lines, which m; (A2)=B; o~
are not parallel and do not cross DEZ
each other are called crosslying 2 I~~~
(fig. 1.27)

Skmio ABi mpsAMi we mapanensHi i X2 - A

He MEPETUHAIOTHCA MiX co6010, TO .4
BOHH Ha3UMBRIOTHCS MHMOODKHUMH “‘ B, Ci=(Dy)

(puc. 1.27)

Pairs of points A and B, C Fig. 1.27
and D (fig. 1.27) are called Puc. 1.27

competitive and their projections
coincide on one of the projection planes.

Tapu touok A i B, C i D (puc. 1.27) Ha3suBalOTECA KOHKYPYBalbHUMH,
iXHi npoeKuii 36iraloThes Ha OHIM 3 IUIOWIKMH TIPOEKLIH.

1.14. The properties of a right G
angle projections

1.14. BaacrasocTi npoekuii
npaAMOro KyTa

X1

When one side of a right angle is
parallel to the plane of projections and
second side is not perpendicular that plane,
the right angle is projected on that plane in A
its natural size (fig. 1.28).

Fig. 1.28 G
Puc. 1.28
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SIK1O ofHa CTOPOHa MPSMOTO KyTa MapalielbHa ILUTOINMHI NpoeKNil, a
OpyTa He TePTIeHAUKYIApHA i, TO IPAMMUIt KyT NIPOEKIIFOETECS HA IO MLTOLIHHY
TipoeKuiil y HaTypaibHy BenudrHy (puc. 1.28).

Assignment. Determine the distance from the point A to straight line /,
which s parallel to P, (fig. 1.29)

To determine the distance from the point A to the straight line / it is
necessary to draw a perpendicular AC from the point A to the straight line /. As
{||P; then the right angle between / and AC is projected on P, in its natural size.
That’s why draw A,C,.L /;, then try to determine A,C; and estimate the natural
size of AC with the help of the rectangular triangle method.

Hanpukian., BussauuwTd BigcTans Bif Todkd A jo npsMoi /, 1o
napanenssa [1; (puc. 1.29)

Jlns pusHaveHHs Bigetani Big touku A jmo mpsMoi [ HeobXigHo
nposecty nepuenarky/sp AC i3 Toukn A o npamoi /. Sikmo / || Iy, To npamuit
KyT Mbx [ i AC npoekuilOeThcA B HaTypajibHy Benu4dHHY Ha I1;. TIpoBoaumo
AC, L [ , mortim Oynyemo AC, i 3a METOAOM HPAMOKYTHOIO TPUKYTHHKA
BM3HAYaEMO HaTypanbHy BenuuuHy AC.

Ay

P] nl

Fig. 1.29
Puc. 1.29

1.15. Plane. Methods of its presentation
1.15. Ilaoumuna. Cnocobn ii 300paxeHHs

A plane can be constructed in space in six ways. Let’s consider them.
ITnommHy MoOXHa 3ajaTy y mpocTopi MIcThOMa crnocoGaMu.
Posrnsxemo ix.
1. A plane can be drawn through 3 points, which are not placed on the
one straight line (fig. 1.30).
IMnomuny MOXHa IpoBecTH Yepe3 3 TOYKY, IUO He JIeXATh Ha OfHil
npsmiit (puc. 1.30).
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2. A plane can be drawn on one straight line and one point, which

does not belong that straight line (fig. 1.31).
[LioWKMHY MOXHa POBECTH Yepe3 NpAMY i TOUKY, IO HE JEXKHUTH

Ha Lis npsmii (puc. 1.31).

Bz
1 I Az

A
2 G

X12

-~

N
P

Ay
By |
ol
Fig. 1.30 Fig. 1.31
Puc. 1.30 Puc. 1.31

3. A plane can be drawn on two parallel lines (ﬁg 1.32)
TIAOmMHY MOXHA TPOBECTH Hepes ABl napajiensHi npami

(puc. 1.32)
4. A plane can be drawn on two straight lines, which cross each other

(fig. 1.33)
HJ’IOILIPIHy MOXHa nposecru qyepes )lBl HpS{Ml mo nepem-

naroTecs (puc. 1.33)

my n “
o bz
X12 X12
a
\kn, !
by

Fig. 1.32 Fig. 1.33
Prc. 1.32 Puc. 1.33




5. A plane is presented by a part of some figure (fig. 1.34)
TnomuHa 3a1a€Thes BiACIKOM Oyab-sikoi ¢irypu (puc. 1.34)
6.. A plane is drawn on some traces (fig. 1.35)
IlnoimHa 3amaethbes ciigamu (puc. 1.35)

B
l. L
A C
2
k> 2
X12 X12 [}
(O]
Ay
by kk
B,
Fig. 1.34 Fig. 1.35
Puc. 1.34 Puc. 1.35

A trace of a plane is a straight line along, which a plane crosses the
plane of projection.

The front trace of the plane / coincides with its front projection /,. The
horizontal trace of plane & coincides with its horizontal projection k;. The
horizontal projection of the frontal trace /; coincides with the frontal projection
of the horizontal trace k;and it is on the axis Xj,.

CrnizoM IUIOMMHK HA3UBAETHCH MPAMA, 110 AKil ILTOLMHA HepeciKaeThes
3 MIOUIMHOK NPOSKLUIH.

OponTanpHui  cnin / nuommHA 36iraeThes 3 HOro QPOHTANBHOWO
TPOEKIL€I0 /;, @ TOPH3OHTANbHHUM CIILA & IWIOWMHKA — 3 HOrO FOPH3OHTAILHOIO
npoekuiero k). I'opusoHTanpHa mpoekuis ¢poHTaNsHOro ciiny /; 36iracrbes 3
(pOHTATBLHOIO IIPOEKUIEI0 TOPH3OHTANBHOIO CIily k; i 3HAXOMMTBCA Ha OCi
X

1.16. The placement of a plane in space.
Planes of special position

1.16. Po3MimeHHs NJIOLHHH Y POCTOPI.
TLaommnH 0co6AMBOro M0J10KEHHS

Projecting planes and level planes are called planes of special position.
Projecting planes are perpendicular to one of the planes of projections. Their
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names correspond to the names of the planes of projections to which they ‘are
perpendicular. :

A plane, perpendicular to ITj, is called a horizontal one. A plane,
perpendicular to T, is called frontally projection and the one, which is
perpendicular to IT; is called a profile projecting plane.

TL0omwHHaMH 0cO6IHBOrO NMOJIOXKEHHSI HA3MBAIOTBCH IIPOSKIOBAIbHI
wiomuny ¥ 1ommex  piBa.  IlpoexmiioBaapHi  — L€ IUIOMHHH,
TepIeH IUKYJISPHI 10 ONHi€T 3 IIONIMH NPOEeKLii. Tx HasBa Bimmosigae Ha3Bi Tiel
MIOMIMHYM MPOEKLiM, A0 SKOI BOHH NepNeRAMKYIAPHI.

A plane perpendicular to Py is called a horizontal — projecting one; a
plane perpendicular to P, is called a frontal — projecting one; a plane
perpendicular to P is a profile — projecting one.

[Tnoumua, nepneHaukynspHa no II;, Ha3sMBAa€TbCS FOPH3OHTAJILHO-
npoeuioBaIbHA, a [UIOMMHA, neprnenmukynspHa 10 I, — ¢ponTaabho-
NpoeKNioBAAbAA, MIOUMHA, [epneHmuKylspa o [l;, — npodiabHo-
npoexuioBaibLHA.

Horizontal projections of all the points, which belong a horizontally
projecting plane, are placed on one straight line which is a horizontal trace of a
given plane (fig. 1.36).

TOpH30HTANBHI MpOeKiii BCiX TOWOK, WO HANeKaTh IOPH3OHTANLHO-
NPOEKIiIOBATbHIH [UIONMHI, PO3MILUyIOTBCS HAa OMHiH npaMiii — TOpu3oH-
TanEHOMY CJlify JaHOi IIOMHKHH (puc. 1.36).

L

X12 x2_k h
m,_n/
ky
Fig. 1.36
Puc. 1.36

Level planes are the planes, which are parallel to one of the
projection planes. Planes, which are paraliel to Py are called horizontal ones
(fig. 1.37), and planes, which are parallel to P, are frontal ones (fig. 1.38),
and planes, which are parallel to P are profile ones (fig. 1.39).

[nommen piBHS — Le [UIONIMHM, napaienbHl OAHIA 3 TNJIOLWMH
npoekuii. IDromwey, napanenbHi IT), Ha3HBAlOTCA  rOPH3OHTAILHHMH
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(puc. 1.37), mnoumsy, napanensHi I, — ¢pomrtaasuumu (puc. 1.38), a
NOLKMEH, Napaiensui [T; — npodiasanmu (prc. 1.39).

mp
dzE C2
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X12 X12 4
my=n;
di ///
(4}
Fig. 1.37 Fig. 1.38
Puc. 1.37 Puc. 1.38
212 4
b3
ar=b, N
X12 y3
5 >
a=h,
" y]
Fig. 1.39
Puc. 1.39

Your assignment is to draw by yourselves the projections of frontal and
profile projecting planes, which can been freely placed in space (to your choice).

IponoHyethcs caMocTiltHo noOynyBaTd npoexuil ¢GpoHTansHO i
NpoGhibHO-IIPOEKIIIOBANLHUX IUIOIMH, 331aHNX Oy Ib-SKUM CIIOCOOOM.

1.17. Planes of general position
1.17. IInomHHM 3araadbLHOr0 NOJOKEHHS

The plane, which is not parallel or perpendicular a single projection
planes is called a plane of a general position (fig. 1.31-1.35)
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[1I0LMHOI0 3aralbHOrO [OJOXKEHHS Ha3HBaE€ThCd IUIOMIMHA, He
mapajie/ibHa i He MepNeHAMKY/ISpHA Hi OmWiH i3 nuowmH npoekuii (puc 1.31-
1.35)

1.18. A point and a straight line on a plane
1.18. Touka i npsma Ha NUIOHHHI

A straight line belongs a plane if it has 2 common points with the
plane. (fig. 1.40).

A point belongs aplane if it is on a straight line, which belongs this
plane. (fig 1.40)

[psMa HaJeXWTh IUIOLIMHI, SKIIO BOH& Mae 3 Heko ZABi CIILIBHI TOY-
ki (puc. 1.40).

Touka HaNeXWTh IUIOMKHI, AKIIO BOHA 3HAXOAMTHCS HA NpAMiH, sika
HaJexuTh Aadii miomuni (puc. 1.40)

Xj2

K, B,

Fig. 1.40
Puc. 1.40

1.19. Mutual position of a straight line and a plane, of two planes
1.19. B3aemHe n0/10%KeHHS NPAMOI Ta IJIOIMHM, 1BOX NUIOUIHH

A straight line is parallel to a plane if it is parallel to any straight line,
which belongs the given plane (fig. 1.41).
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[MpsamMa JiHig napateibHa IUIOMMHI, SAKINO s NpsMa NapajienbHa xo4a 6
onHiM mpaAMil, WO HateXuTh AaHil miouwHi (puc. 1.41).

Two planes cross each other. if they have common line.

JIBi ILTONIMHE TTEPECIKAIOTHCA, AKIIO BOHU MAKOTh CIILUIBHY MpAMY.

Two planes are parallel to each other if two straight lines, which cross
each other in one plane are parallel to two other straight lines crossing each in
another plane. (fig. 1.41)

JlBi nmowMHM mapaienbHi, SKOI0 ABI NpaMi, WO TepeTHHAIOTHCH, OLHIE]
IUIOLIMHY TApAENbHI JBOM NPAMEUM, INO TEPETHHAIOTHCH, APYTol ILIOWHMHH
(puc. 1.41).
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Fig. 1.41
Puc. 1.41
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Fig. 1.42
Puc. 1.42
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Puc. 1.43

Two planes cross each other along a straight line the position of which is
determined by two points. It is necessary to find two points, common for both
planes and connect them.

JlBi TIOUMHM NeEpeciKaloThCA 0O NPAMIA JiiHii, NONOKEHHA sKOI
BM3HAYAETLCA JBOMA TOuKaMH. HeobXinHo 3HaliTy ABI TOUKH, CIiibHI A1s 060X
IUIOIMH i 3’ €AHATH iX. o

If one of planes, crossing each other, is a projecting one, the line of their
intersection coincides with the trace of a projecting plane. The task is to find the
absent projection of the line of the intesection of two planes.

Let’s consider two planes: ABC is the plane of a general position, which
is presented (constructed) by a triangle, another plane is a horizontal-projecting
one o . The horizontal projection of the intersection line (1,-2,) coincides with
the horizontal trace of the projecting plane o and belong the triangle ABC (fig.
1.43) Then we’ll find the frontal projection of the intersection line of two planes
(12-2,).

SIkwo OfHa 3 IUIOMMH, IIO- NEPECiKaoThCs, - NPOEKLIIOBANIbHA, TO
TpoeKIIiA JTiHii repepisy IVIOIMH 36ira€ThCs 3 NMPOEKIUICIO TPOEKIIHOBANBHOL
ounK. JIMAEThCs TiNBKYM N06YAyBaTH APYTY NPOEKIHI0 MpsMoi nepepisy.
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AKIWO ogHA 3 TUIOLIMH, L0 NEPECIKAIoThCH, - NPOEKLIIOBANBHA, TO
npoexiis JTiHil mepepisy MIOLIMH 36iraeThcs 3 TPOEKIIEI MPOEKLi:oBaIbHOT
nowuay. JlumaeThes TUIbKE NobyayBaTH ApYry TPOEKILi}0 TIPAMOT TIEpepisy.

PosryigHeMo agi wioHn: ABC — niiomyHa 3araibHoro MOTOKEHHS, IKa
3a/1aH8 TPUKYTHAKOM, APYTa [/IOUIMHA — FOPH3OHTAIRHO MpOeKIioBaTBHA O

CopH30HTA/IbHA MPOEKLIs inii mepepisy (1, - 21) 36iraerbcs 3 FOPH30H-
TanpBAM CIZAOM NPOEKILi0BATBHOI MIOMMHY O i manexwuth TpUKyTHUKY ABC
(puc. 1.43). 3HaxoauMO QPOHTATIBHY TIpoeKLio JiHil nepepizy ABOX TLIOIINH
(12 %)

If two planes of geleral position cross each other, the line of their
interection is found with the help of additional cuts, which are performed with
the help of level planes or projecting planes (fig. 1.44).

SIKio nepecikalThes ABi MIOMIMHN 3aTABHOTO MOTOXKCHHI, TO JiHIA iX
HepeTHHy 3HAXOMMTHCS CTOCOBOM JOTIOMIXHHX TepepisiB, sKi BUKOHYIOTb 32
JOTIOROTOKO TIONIMH PiBHS 200 MPOEKLIFOBANIBHIX ILIOUHH (puc.1 44).
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Fig. 1.44
Puc. 1.44

1.20. Graphic-calculation task — analysis of a polyhedral structure.
1.20. PospaxyHkoBo-rpaduune 3aBJaHH# — aHaJIi3 6ararorpanHHKa

The aim of the task is to develop space imagination according t
orthogonal projections of a certain form (a polygonal structure in this case).

MeTa 3aBUAHHS — PO3BUHYTH [POCTOPOBi YSBICHHA 33 OPTOroOHANE
HUMI ITPOEKLisMHA KOHKPETHOT GOpMH (B JaHOMY BUTIAIKY GaratorpaHHHKa).

The conditions of the tasks:
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According to given projection of a polyhedral structure (tab. 1.2) a
projection should be constructed. Define the position of the ribs for edges of a
polyhedral. Determine the mutual position of ribs and edges in space, define the
natural size, traces and angles of the slope of one of the ribs of the general
positicn to the projection planes P and P,

YMoBa 3aBAaHHA:

3a 3ajaHMMH Tpoeiismu GaratorpanHuka ( Tabn. 1.2) noOynyBaTi
jfloro TpeTI0 NpPOEKUiO, BU3HAYMTH  TIOJOXCHHA pebep Ta rpaHed
faraTorpaHHika y TpPOCTOpi, BCTAHOBMTH B3AEMHE IOJOXEHHA pebep Ta
rpatel, BU3HAYUTH HATypallbHY BETUYMHY, CNiAM Ta KyTH Haxujiy OIHOIO 3
pebep 3arajibHOro MONOXEHHA 10 II;tall,

The succession of the task performance:

1. Mark the summit of the projection by the letters (fig.1.45).

2. Draw the profile projection of a polyhedral (fig. 1.46).

3. Define the position of all ribs and edges. With respect to the
projection planes and fill in the table 1.1.

4. The mutual position of ribs and edges should be found. (tab. 1.1).

5. For one of the general position ribs the natural size and angles of
slope to P, and P; should be found (fig. 1.47).

6. The horizontal and frontal traces of the general position ribs
should be defined and their projections marked (fig. 1.48).

The model of the fulfillment of the task see on the fig. 1.49.

Iopsaiok BHKOHAHHS:

1. Tlossauaemo 6yKBaMu MpoeKwii BeplIuH GaraTorpanHuka (puc.1 45).

2. Byayemo ioro npodineiy npoekuito (puc. 1.46).

3. BCTAHORIIOEMO MOJIOXEHHS BCix pebep i rpaHeH BiJHOCHO NIIOLIKH
npoexiiit i sanorHemo Tabauwo 1.1.

4. BCTaHOBITIOEMO B3a€EMHe MONOXKeHHs pebep Ta rpane# (Tab. 1.1).

5. lna omHoro i3 peGep 3arajbHOrO MONIOXEHHS BH3HAUYAEMO HOTO
HaTypalbHy BeuduHy 1 Kyt Haxmiy jo I1; i IT; (prc. 1.47).

6. Bu3HauaemMo TOpW3OHTANbHMHA 1 pouTanmsHuit cnisu  pedpa
3aranpHOro noJioxeHHs (puc. 1.48).

TTpukiaj BUKOHAHHS 33BaHHS TMBHCE Ha PHC. 1.49.

Questions for self correction

1. What projection elements do you know?

2. What do you know about the method of central projecting?
3. What do you know about method of parallel projecting?

4. What is called scalene and rectangular projecting?
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. How are the projections of a horizontal, frontal line placed?

. Which straight lines are called projecting ones?

. What is the trace of a line?

. It what way is the natural value of the line of the general position

determined?

IInTasHs A8 caMoliepeBipKH

. SIki eneMenTn NpOEKLiIOBaHHS BY 3HaeTe?

. B 4oMy nonsrac MeToa LEHTPATBHOTO NPOEKLiKOBAHHSA?

. B oMy nonsrae MeTo/ apanenbHOro MPOEKLiOBaHHsA?

. 11lo Ha3KBa€THCA KOCOKYTHUM Ta IIPAMOKYTHHUM TIPOSKIFOBAHHSIM?
. SIx posramoBani Npoexwii FOPH3OHTANbLHOT, PPOHTATBHOT IPAMOI?
. SIki npsiMi Ha3¥BAKOTECS IIPOEKIIIFOBANTBHIMH?

. Itfo rake cnig npsmoi?

. SIx 3HAXONMTHCH HATYpaNibHA BeJIMUMHA BiApi3ka npsamol

3araibHOTO I10JIOXEHHSA?
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The location of ribs and planes

The table 1.1.
Tabmums 1.1.

[Monoxenns y npocropi pebep Ta rpanei

The location

IonoxeHHs y npoctopi

Ribs
PeGpa

Planes
I'paHi

Horizontal
I'opr3onransHi

AC,BC

ABC

Frontal
DpoHTaNbH{

CS

Profile
[popinbui

Horizontally projecting
['opu30oHTATEHO-MPOEKUiIOBAIBHI

Frontal projection
P pOoHTANBHO-IPOCKIOBAIBHI

Profile projection
[IpodinsHo-npoexuioBaIbLHI

General
| 3aranbHOTO NIOJIOKEHHS

Parallel a straight lines
[Napanensri

The straight lines, which cross each other

Lo nepeTnHarOTHCS

The straight lines, which are located on parallel of

planes
Muno6ixui
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Individual assignment (tab. 1.2)

InauBinyasbHi 3aBjanHs (Taéa. 1.2)
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Table 1.2.
Tabnnus 1.2.
The study of polyhedra
JocnimxerHs 6araTorpaHHUKOB
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Continuation of table 1.2
Ipoposxenns Tabmuui 1.2
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Continuation of table 1.2
Ilposopxenns Tabauui 1.2
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Continuation of table 1.2
ITponopxeHHs Tabnuui 1.2
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Continuation of table 1.2
[pogosxents Tadmuui 1.2
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2. IMAGES - VIEWS, CUTS, SECTIONS
2. 30BPAKEHHS — BUIJISIIN, PO3PI3HU, IIEPEPI3U

By 'OCT 2.305-68, images of objects, products or their components are
created according to the method of rectangular projection. A represented object,
in this case, is placed between the observer and the projection plane. Images on
the drawing are called views, cuts, and sections depending on their contents. .

Binmosiano 1o TOCT 2.305-68 306pakeHHs [IPeAMETIB, BHupo6iB abo ix
CKNAJ0BUX YaCTWH BHKOHYFOTh METOIOM IPAMOKYTHOTO IPOEKL{IOHYBaHHS.
Mpu ubOMy NpPENMET, SKUM MOTPi6HO  306pa3uTH, PO3MIILYIOTH MiX
cnocTepiradem Ta TIOLKHO MPOEKLiH. B 3aJIeXHOCTI Bil 3MiCTy 300paxeHHs
Ha Kpec/IeHHI MOAiNAI0Th Ha BUIIIAIH, po3pi3H, MepepisH.

2.1. Views
2.1. Burasiau

A view is the image of a visible part of object surface, inverted to the
observer. When drawing, six sides of a hollow unfolded cube matching the
frontal projection plane (side 1 of a cube) (fig. 2.2) are taken as basic projection
planes (see fig. 2.1)

Burisia — 300pakeHHs OBEpHYTO! 10 crocTepiraya BUAMMOI 4aCTHHH
noBepxHi npeameta. I1py BUKOHaHHI KPECJICHb 32 OCHOBHI TUIOIMMHY NIPOEKIiHA
NIpHIAMAIOTh MIiCT FpaHel mycTOTiNOro Ky6a, Ki PO3TALIOBYIOTh, K [0KAa3aHO
Ha puc. 2.1, Ta cyMilaloTh ix 3 GpPOHTANBHOI IUIOMIHHOIO npoekuiii (rpaniio 1
ky6a) (puc. 2.2).

An object is placed opposit to the frontal projection plane so that an
image on it gives the most complete idea of its form and sizes. This image is
called the main or
front view. Other 5
images are (fig.

2.1 and fig. 2.2):
top view (image
on the side 2 of a

cube), left-side 1 3

view (on the side L

3 of a cube), 6
right-side  view

(on the side 4 of a )‘ 1

cube), bottom
view (on the side
5 of a cube) and
rear view (on the
side 6 of a cube).

7o |
/7

Fig. 2.1
Puc. 2.1
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TTpeaMeT pO3MILIYIOTh BIIHOCHO (GPOHTANBHOI IIOMMHH IPOEKLiH TaKHM
yrHOM, 06 306paXkeHHs Ha Wil IUIOMIHHI JaBajio HAHOINbII MOBHE ysSBACHHS
npo Horo gopmMy Ta posmipu. Lle 306pakeHHs HA3UBAIOTE TONOBHUM BUTIAIOM
4K BHITIAAOM criepemy. Pemury 3o6Gpaxens HazuBaroTh (puc. 2.1 Ta puc. 2.2):
BUIIIS] 3BepXy (300paxeHHs Ha rpani 2 xyba), BUrsa 3iBa (Ha rpadi 3 Ky6a),
BuInA crpasa (Ha rpani 4 xy6a), Burasja sHu3y (Ha rpani 5 xyba) Ta BUrafz
33aA4y (Ha rpasi 6 Ky6a).

It does not mean that objects should be represented on all the sides of a
cube. There should be as few images as possible but providing the complete
representation of the object with the least application of conditional
designations, marks and inscriptions.

Konu BHUKOHYIOTb
KpecJleHHs [Ipe/iMeTa, TO He >
060B'13K0BO poburn

300paKeHHsT Ha BCIX I'paHAX
Kyba. Kinbkicts 3006paxeHs
HOBKEHA OyTH MiHIMAIIBHOIO,

ate  JOCTaTHBOIO s |+ 1
ysBleHHs Horo ¢opmu 3 /
YpaxyBaHHSIM YMOBHOCTEH,
CIIPOLIEHB, BIITIOBIZHMX
3HaKiB Ta HaNUCIB.

The rear view can be 2
also placed to the left of the
right-side view. The basic
views (fig. 2.2) on  the
drawing, as a rule, are placed
in projective relation. In this !
case their name is not written.

Burnsax 33agy MoxHa
PO3MICTHTH TAKOX 3IiBa BiA
Burasny cnpaba. OcHoBHI BUI/siau (puc. 2.2) Ha KpecieHHi, SK OpPaBUIIO,
3HAXONATBCS Yy INIPOEKUiMHOMY 3B'S3Ky, i B LbOMY BMIAAKy IX HasBH He
HaJITECYIOT.

If one of the views is shifted relatively to the main view, i.e. is not in the
projective relation with it or is separated from it by other images, it should be
marked as it is shown in the fig 2.3. The direction of the glance eye sight is
shown by an arrowhead and a capital letter of the ukraine alphabet.

Konu omun 3 BHIMSAIB He 3HAXOOWTBC Yy  Ge3mOcepemHBOMY
npoeKUiHHOMY 3B'SI3KY 3 TONOBHUM 300paxeHHsM, ab0o BHIISAM BiIOKpeMIeHi
iHIMMMKM  300pKEHHESAMH, TO BHINSA CYNPOBOIKYIOTh BENHKOW JITEPOIO
yKpainchkoro anaBiTy, a HalpsAM 30py [OKA3YKOTh CTPLIKOI 3 TICI0 CAMOM0
BEJIHEOIO JiTepoio (puc 2.3).

Fig.2.2
Puc. 2.2

48



If any part of an object

cannot  be shown  without
misrepresentation of the form and A
sizes on the basic views, additional —

views are used (for example, an

additional view on the plane P; — tB

fig. 2.4). 1
Konu sky-ueOyap vactuHy _| <E_ . ) |_

NipeaMeTa HEMOMUTHRO TIOKa3aTH Ha =

OCHOBHHX BUIIAAAX “0e3

CTIOTBOpeHHst (GOpMM Ta pO3MipiB,

TO  3aCTOCOBYIOTH  JOJATKOBI Fig. 2.3

BUIIAOM, SKi 300paxyioTb Ha Puc.2.3

[UIOIMHAX,  HE  MapalellbHuX

OCHOBHHM IUIOIIMHAM MpOEKilii (Hanpuknal, NOJATKOBHK BHIUIAA HA IUIOLIUHI
I1; — puc. 2.4).

- >

The additional {nz
view is marked both

by a capital letter of

the ukraine alphabet L

(fig. 2.4) and by the
image, related to it,
an arrowhead s
drawn (fig. 2.9),
indicating the
direction of the
glance. The additional
view may be drawn Fig. 2.4

with a turn, then the Puc. 2.4

sign O is added (fig. 2.6, a). In the case, when

an additional view is represented in the 82
projective relation with the appropriate basic
view, an arrowhead and an inscription are not
written (fig. 2.6, c).

JlonaTtkoBU# BUITILA TeX IO3HAYANOTH 03.051
cTpinkolo (puc. 2.5) Ta JiTEPOIO YKPaiHCHKOTO
andapity. Y BuUNajKy, KOAH JONATKOBHI
BUMIJIAL po3Milenuit y GesnocepeHBOMY
MpoekuiHOMY  3B'f3Ky 3 Bi/OBinHMM
300pakeHHAM, TO CTPiIKYy ¥ Hanuc He HaHocaTh (puc. 2.6,c). JlonarkoBuit
BATISI MOXKHA TIOBEPTATH, TO/1 A0 HATKMCY JAOJAETLCA 3HAK O (puc. 2.6, a).

Fig.2.5
Puc. 2.5
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A separate part of the represented object is usually displayed with the
help of a local view, which can be either limited by a breakage line (fig. 2.6, c)
or not (fig. 2.6, e). In a drawing a local view is marked as an additional one (fig.
2.6,a,c,e).

P a)
@, ©®
fL i 1o

Fig. 2.6
Puc. 2.6

3obpaxeHHs OKpPEMOTO eleMeHTa, YaCTHHH NpEAMETa, SK MPaBHIIO,
pOOHTECS 32 AOMOMOTOI0 MICLEBOTO BUITIALY, SKMH MOxe OyTH oOMemeHHH
nidielo obpusy (puc 2.6, ¢) abo He obMexenwii (puc. 2.6, ¢). Ha xpecrnensi
MiCLEeBHH BHIII TO3HAYAETHCH, AK | A0AATKOBHI (pHcC. 2.6, a, ¢, €).

2.2. Cuts
2.2. Po3pizn

A cut is an object image dissected by one or several planes. In this case
the imaginary dissection of the object concerns only the given cut and does not
entail changes of other images of the same object. The cut shows what is located
in the secant plane and outside it. It is allowed not to draw everything outside
the plane, if it is not required for understanding of the object design. Depending
on the number of secant planes the cuts can be simple and complex.

Pospizn - 30GpaxeHHs npeaMera, YMOBHO po3ciyeHOro OAHi€0 abo
KiTbKOMa TIIOUIMHAMH, TIPH [bOMY YMOBHE PO3CiKAHHA NpEJMETa BiXHOCHTHCS
TINBKH 110 LIBOTO PO3pi3y i He Befe 10 3MiH iHIMX 306pakeHs TOTO XK NpeaMeTa.
Ha pospisi nokasyloth Te, IO 3HAXONMTBCS Yy CidHiM IUIOWMHI | MmO
posTamoBase 3a Herw. Jo3Bonserses 306paxyBaTy He BCe, 0 PO3TALIORAHO 3a
CIYHOIO ITIOLIMHOIO, SKIIO LHOTO He BUMArae po3yMiHHS KOHCTPYKIi peaMeTa.
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B 3a/ieXHOCTI Bifl KUIBKOCTI CiYHHMX MJIOHIMH PO3Pi3U IOAINAIOTE Ha MpocTi
{onHa ciyHa MIoMMHA) Ta CKIIAAH (JeKiTbKa CIYHNX MIOLIMH).

2.2.1. Simple cuts
2.2.1. Hpoeri po3pizu

Depending on the position of a secant plane as to the horizontal
projection plane, simple cuts can be:

horizontal — the secant plane is parallel to the horizontal projection (fig.
2.7, fig. 2.8).

vertical — the secant plane is perpendicular to the horizontal projection
(fig. 2.9, fig. 2.10).
inclines - the secant and horizontal projection plane make an angle other than 90
degrees (fig. 2.11).

C
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? {
%
|
A i l
I— 1 }
A-A

Fig. 2.8
Puc. 2.8
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B szanexHocTi, Bin [ONOXKEHHS CiYHMX  IUIOIIMH  BiZAHOCHO
TOPH30HTANTBHOT ILIOINMHY IPOEKHii NPOCTi PO3pi3u NOAIIAIOTECA HA:

TOPH3OMTAILHI — CiyHa [UIOINWHA [apajeNbHa TOPH3OHTAIBHIM
nomyHi npoexuii (puc. 2.7, puc. 2.8).

BEPTHKAIbHI — CiYyHa NIOWIMHA MEPICHIMKYJIPHA [OPH3OHTATbHIMN
naonHi npoekuit (puc. 2.9, puc. 2.10).

HOXHJH - CiYHA IUIOIUHHA YTBOPIOE 3 TOPHM3OHTAILHOK INIOHIMHOIO
NpoeKUiH KyT, 10 BifpisHA€THCH Big npsamoro (puc. 2.11).

e

Fig. 2.9
Puc. 2.9

The vertical cuts are frontal, if the secant plane is parallel to the frontal
projection plane (fig. 2.9), and profile, if the secant plane is parallel to the
profile projection plane (fig. 2.10).

BepTukaneHi po3pisit Ha3sMBAIOTECS (POHTANBGHUMH, SKIIO CidHa
TUIOIHHA MapajenbHa ¢poHTanbHifl TUTOmMHI Tpoekuidt (puc. 2.9), Ta
NpoQIMbHMMY, SKINO CiuHa IUIOMMHA NapateibHa NpOQiBHIA IUIOLMH

npoekuii (puc. 2.10).
N
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Fig. 2.10
Puc. 2.10



Horizontal, frontal and profile cuts are usually placed in the appropriate
view: horizontal - in the top or bottom view, frontal - in the main view, profile -
in the left-side or right-side view (see fig. 2.7 — 2.10).

I"opu3oHTaNBHUI, tdhpoHTaNBLHUA Ta npodinsHUA po3piszu
PO3TAIOBYIOTBCA HA MicUi BIAMOBIZHOTO BMINAAY: TFOPHU3OHTAIBHUH - Ha
BUTNAAI 3BepXy aG0 Ha BUTVIA/I 3HM3Y; QPOHTANbHUH - Ha FOJIOBHOMY BHTISI;
npodinkHi - Ha BUrAsA 3niBa abo Ha BUrasAl cnpasa (auB. puc. 2.7 — 2.10).

Fig. 2.11
Puc. 2.11

The inclined cut should be located in accordance with the direction
pointed by arrowheads on the section line (fig. 2.11, a). It is allowed to locate
cuts in any place of a drawing. In this case, the cut should be marked like "A—
A" (fig. 2.11, c) only by two hyphenated letters. If the cut is turned to the
position as accepted for the given object in the main view, the sign O is added
(fig2.11,e). :

Moxunuit po3pi3 MPOEKUiOETHCH HA NOJATKOBY IUIOIMKHY, MapaieibHy
CiyHil, fKa MOTIM CYMilyEThCHS 3 IUIOLIMHOI KpecieHHs. (puc.2.11, a).
JI03BONAETLCA PO3TAUIOBYBATH pO3pisu B OyAp-akoMy Micni xpecnenHs. Ilpu
11hOMY BUKOHAHMi{ po3pi3 MO3HAYAIOTH HAmucoM 3a TunoM "A—A" (puc. 2.11,
¢) Pospis MoxHa noBepTaTH, TOAL A0 HOro HamuCy AONAETHCH NO3HAYKA
© (puc. 2.11, e).

The position of a secant plane should be specified by an open line. On
the initial and final strokes (at the distance of 2-3 mm from the stroke edge)
arrowheads indicating the direction of the glance are drawn and the same capital
letter of the ukraine alphabet are put (the letter is put in the external corner). The
initial and final strokes should not intersect the contour of an image. The cut
should be marked like "A—A" (fig. 2.11).

TTonoXeHHs CiYHOI TIOLMHM NO3HAYAETHCH JiHi€I0 Mepepisy, A UbOro
BUKOPHCTOBYIOTh PO3iMKHEHy JiiHiI0. Y NOYaTKOBOMY i KiHIIEBOMY IITpHXax
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HaHOCATH CTPUIKH, SIKi [I0Ka3yIOTh HanmpaM 30py. CTPLIKK HaHOCATh MPUOITH3HO
Ha BizcTaHi 2-3 MM BiX KiHLs WITpHXa i GiS HUX CTaBISATH OfHY i Ty X camy
BETIMKY JHTEpYy yKpalHchKOro andaBiTy (iiTepy po3MimamTb 3i CTOPOHH
30BHILIHBOrO KyTa). ITovaTkoBuil i KIHUEBUH IWITPHXH HE MOBMHHI NEPETHHATH
KOHTYp BianoBinnoro 3o0paxeHHs. Po3pi3 moBuHeH 6yTH mo3HauYeHHH HANHNCOM
tuny "A—A" (puc. 2.11).

On horizontal and vertical cuts received by cutting an object by planes,
which match its symmetric planes, and drawn in the place of the view, the
location of a secant plane is not indicated. These cuts are not marked(fig 2.9, fig
2.10).

Ha ropusoHTajsbHHX Ta BEpPTHKAJIbHUX po3pi3ax, OTPHUMaHHUX B
pe3ynsTaTi nepepisy npeaMera IUIOIMHAMHY, SKI 30iratoThes 3 HOro MIOUIMHAMM
cuMeTpil Ta BUKOHaHI Ha MICI[i BIAMOBIAHOrO BMIVIAAY, MONOXEHHS CiuHOI
IUIOIIMHY HE 3a3HaYaroTh i po3pi3s He CyNpOBOMKYIOTH Hanucom (pHc. 2.9,
puc. 2.10).

, 7 [
7
T

e

|

|
Fig. 2.12 Fig. 2.13
Puc. 2.12 Puc. 2.13

If a cut (view, section) is a symmetric figure, it is allowed to draw half of
an image (fig. 2.12) or combine a cut with half of a view. In this case the view is
separated from the cut with a dot and dash thin line (fig. 2.13).
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Fig. 2.14 Fig. 2.15
Puc.2.14 Puc. 2.15
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flpn 300paxeHHi po3pisy cumeTpuuHOi QIirypd,  A03BOMNETHCH
KpEeCNHTH MOJIOBHHY 1bOro 3o0pakenHs (puc. 2.12) afo HOEAHYBAaTH
NONOBAHY PO3pi3y 3 TOJOBMHOWO BUIJIALY. Burnsa sin pospisa mpu UboMy
PO3AiISETHCS WUTPUX- TYHKTUPHOIO JiHiewo (puc. 2.13).

If the line of a seen contour coincides with a trace of a plane, the view
part is separated from the cut by a continuous curved line (fig. 2. 14). The view is
also separated from the cut by a continuous curved line, when they are not

symmetric figures (fig. 2.15). In this

L!_[ case they are not marked.
I Komu 31 cmimoM  ciuxoi
IUIOUIMHU 36iraeTscs JiHIS BHIUMOrO
] KOHTYpy, TO YacTHHY BMIVISAY Bil
YACTHHM PO3pi3y MOTPIGHO PO3AIIATH
| XBWISiCTOIO  JiHiero  (puc.  2.14).
! XpuiscTa JiHiA po3diise  HaCTUHY
BUIVIAAY Ta YacTMHY po3pisy i Toxi,
( } KONH 300paXkeHHs HE € CUMETPUYHOKO
dirypolo (puc. 2.15), a cam po3pis
— [ "J[” ) ———|  HifSKUMM HaNKCaM¥ B UBOMY BUMAAKY

He CYNPOBOKYIOTb.

If screws, rivets, keys, non-
L y hollow shafts, handles, spokes, edges
of rigidity (fig. 2.16) etc., are cut by
secant planes longitudinally, they are

Fig.2.16 shown wholly, i.e. not shaded. Spheres
Puc. 2.16 are never shaded. Nuts and washers are
incut on the drawings.

T'BUHTH, 3aKJIENKy, IUMOHKH, HEMYCTOTiNI Band, PYKOATKH, CIHL, pebpa
xopeikocti (puc. 2.16) towmo, NpH TO3TOBKHBOMY PO3pisi  300paxyioTeCs
HepoisaHMMH, TOOTO He3alTpuXoBaHMMH. Ha CKIaJaNbHMX KPECICHHAX
rafiky Ta maiby 306paxKyIOTh TEX HEPO3Pi3aHHMH.

2.2.2. COMPLEX SECTIONS
2.2.2. Cxaaasi pospizu

There are complex sections stepped and broken. Stepped section is a cut,
received by cutting an object with parallel planes (fig. 2.17).

Ciiazui po3pisn GyBaloTh CTYMIHYACTHMH Ta NaMaHuMH. CTyniHYacTuM
HAa3MBAETBCA  pO3Pi3, OTPHMAHMH B  pe3ynbTaTi mepepisy —mnpeamera
fiapasie/lbHUMH [1OLYHAMK (puc. 2.17).
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Fig. 2.18
Puc. 2.18

Broken section is a cut received by cutting an object with non-parallel
planes (fig. 2.18). While drawing broken sections, secant planes are developed
unfolded till they shift into one plane. Complex sections can be located in the
place of an appropriate view (fig. 2.17, fig. 2.18).

JlamanuM Ha3MBAKOTH pO3pi3, OTPUMAaHMH B pe3ynsTaTi mepepisy
NpeaMeTa HenapalenbHUMHK IomuHamMy (puc. 2.18). IIpu BUKOHaHHI naMaHHX
PO3pI3iB CiuHY TUIONMHY YMOBHO IOBEPTAIOTH N0 CYMIILCHHS 3 ONHI€HO i3
mioums. CknafgHi pospisu MoxyTh OyTH PO3TAIOBAHI HA MicHi OCHOBHOTO
BuraAny (puc. 2.17, puc. 2.18).

The elements located outside the secant plane, remain static. While
drawing complex sections, the strokes of a section line are drawn by the curves
of these lines.
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EsnieMeHTH, pO3MillleHi 3a Ci9HOKO  IUIOIIMHOIO,  3aJMIIAOThCS
HepyxoMumH. [Ipi BUKOHAWHI CKIa/IHHX PO3Pi3iB LITPHXHM NPOBOIATE TAKOK Yy
MiCLsIX epepi3y CiYHMX MOILKH.

2.2.3. Local sections
2.2.3. Micueei po3pizn

Local sections are intended to represent an object structure in a separate
limited place. In the view the local section is separated with a continuous curved
line, which should not coincide with other lines of the image (fig. 2.19).

MiclieBruMy Ha3UBAIOTLCA PO3PI3H,
AKi BHABJSAIOTH OYIOBY IpeaMeTa JIMIIE B
okpemoMy oOMexeHoMy Miciii. Ha Burmsai
MicleBMi pO3pi3 BHAINAIOTE  XBHISICTONO

nimiero, $Ka He TmNOBWUHHa 30iratHea 3
TiHigME KOHTYDY (puc. 2.19). L_____
Fig. 2.19

2.3. Sections Puc. 2.19
2.3. Ilepepizn

The section is a flat figure, which is formed during imaginary crossing a
subject by one or several planes. The section is a part of every cut, though it can
also be an independent drawing. A section is shaded accorginly the material of
detal. -

Mepepiz — ue 300paxeHHs IIOCKOI (irypH, WO YTBOPIOETBCA MpPH
YMOBHOMY PO3THMHI MpeiMeTa OJHI€I0 MIOLMHOK abo KiibKOMA. Tepepis
BXOIWTH SIK CKNa/0Ba YAaCTHHA JO pO3pi3y, X0d4a Moxe OyTH CaMOCTIHHHM
306paxennsM. [Tepepis 3alITPHXOBYFOTH BiIIOBIIHO /10 MaTepiaiy neTani.

Depending on the position on a drawing, there are detail sections (fig.
2.20) and imposed sections (fig. 2.21).

[Mepepisu, WO He BXOASTH 10 CKIay po3pisy, MOAUIAIOTH HA BUHECEHi
(puc. 2.20) Ta HaknaneHi (puc. 2.21).

f

l
Fig.2.20 Fig. 2.21
Puc. 2.20 Puc. 2.21

The contour of a detail section is drawn by a continuous chick basic line,
and a section — by a continuous thin line. Detail section can be placed on the
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secant plane trace (fig. 2.20), in gaps between parts of the same view (fig. 2.22),
and inany free place of a drawing (fig. 2.23).

KoHTyp BHHECEHOro mMepepily, a TAKOX IMEpepily, 110 BXOAWTH 0
CKNajly po3pisy, 300paiyioTh CYUIIbHHMM TOBCTHME OCHOBHHMM JiHIfMH;
KOHTYp HAaKJaHeHOTO - CYIiTbHHMH TOHKHMH. BuHeceHI nepepism MoxHa
po3TayBaTH Ha NPOAORKEHHI cliify cidnol ruommuu (puc. 2.20), B po3pusi
MiX YaCTHHaMM OJHOLO | TOro X camoro Burisdy (puc. 2.22), a Takox B
JOBLIbHOMY MicLi Kpecnenns (puc. 2.23).

AL

Fig.2.22 Fig. 2.23

Puc.2.22 Puc.2.23
In the above mentiond cases, the section line is not drawn and marked. If
the figure of an imposed section or detail section, located in the gap of a view, is
not symmetric as to the axis parallel to the trace of a secant plane (fig. 2.25, fig.
2.26), the section line

A-AO is shown open circuit

C g line with arrowheads,

A but no letter written. In
/\ other cases, section
777 ) lines are drawn open

circuit line with arrow-

heads (direction of a

) glance) and are
A marked by the same
Fig. 2.24 two letters of the
Puc. 2.24 ukraine alphabet. In
that case, the section is
marked like "A—A"
L (fig. 2.24, 2.27, 2.28).
% If the section is drawn

with a turn, the sign

O is added (fig.
L— 2.24).

V  Bumenepe-

Fig. 2.25 PaxoBaHuX  BHMaAKax

Puc. 2.25 JiHIA  nepepisy  He
TO3HAYAETHCA.
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Fig. 2.26
Puc. 2.26

kb

CO0D

)
—
A A A
Fig. 2.27
Puc. 2.27
A-A

= é* e

Fig.2.28
Puc. 2.28

Slkio paknafgeHui nepepis

| abo BHHECEHHI nepepis,

pO3TaInoBaHui B po3puUBi

| BUIUiANlYy, HE € CHUMETPUYHONO

¢diryporo  BimHOCHO OCi, fKa
napanejibHa crigy ciuHol
romuny (puc. 2.25, puc. 2.26),
TO Ha KpecJieHHi NiHilo nepepisy
TIOKa3yl0Th PO3IMKHEHOIO JiHi€i0
31 cTpinkamu, ane 6e3 Io3HaYeHb
gitepamu. B pewrri BUNaaxis
miHil  nepepisy . TOKa3ylTb
pO3iMKHEHOW JiHi€lo 3] cTpin-
KaM¥ HanpsMy 30py, MO3Haualo-
4K X JBOMA OJIHAKOBUMH JiTepa-
MH  yKkpaiHcekoro  andasity.
Tlepepizu npu LbOMY
CYNPOBOAKYIOTECSE HAKCOM 32
tunom "A—A" (puc. 2.24, 2.27,
2.28). Tlepepi3z MoXxHa IOBep-
TaTH, TOAI IO HBOTO AOJAETHLCH
nosnauxa O (puc. 2.24).

For several identical
sections relating the same object,
section lines are marked by one
letter, and one section is drawn
(fig. 2.27). If the rotation surface
limits apertures or deepening and
the secant plane crosses the axis
of this surface, the contour of an
aperture or the deepening in the
section is shown completely (fig.
2.28).

Kona  mpeamer — Mae

JeKiThKa OHAKOBHX repepisiB, TO JMiHil nepepisy [O3HAYAOTh OHIEIO JIITEPOIO
i 306paxyr0Ts onuH nepepis (puc. 2.27). Y BUNAAKY, KOJIM HOBEPXHI o6ep1aHst
06Me>x<ye OTBip 4M 3arnuONeHHs Ta CiYHA ILIOUIMHA npoxozxpm, uepes Bich Hiel
TOBE[XHi, TO KOHTYp OTBOPY M 3arnuClieHHs B Tepepisi MOKA3yOTh MOBHICTIO

(puc. 2.28).

2.4. Remote elements
2.4. BunocHi ejieMeHTH

To display any part of an object magnified for better understanding of its
form and sizes, remote elements are used, i.e. additional separate images of this
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part of an object. When drawing the remote element, the appropriate place in the
view, cut or section should be marked by a closed thin line (a circle or an oval)
and a capital letter of the ukraine alphabet on the shelf of a detail line. The
- . remote element is marked by
L A(2:0) the same number and scale of

the type A(2:1) (fig. 2.29).
Jns TOTO, b
/ J [I0OKa3aT! SKy-HeOyab HacTHHY
Z V/ A mpeamera B 36LnTBIIEHOMY
MaciTabl 3 METOI MOACHEHHS
. ii dopMm T2  po3Mipis,
BHKODHCTOBYIOTBCS ~ BHHOCHI
eJeMeHTH, ToOTO J/I0fATKOBI
& |12 w450 okpemi  300paxkeHHs  miei
yacTMHM  mpenmera.  lIlo6
nobyxysaru BUHOCHHH
Fig. 2.29 eneMeHT, Tpeba  BiHIIOBiAHE
Pric. 2.29 MicHe Ha BUIJIAMI, B po3pisi uu
B nepepisi BIIMiTHTH
3aMKHEHOIO TOHKOIO JiHI€I0 (KOJOM YH OBAJIOM) T4 NMO3HAYMTH KOO BENMKOIO
niTepolo yKpaiHcbKoro andasiTy Ha HMOAMLI JTiHil BHHOCKM. Bins BHHOCHOrO
elleMEeHTa BKA3yeTbCA Ta cama Jirtepa i Macurrab, B sKoMy BiH BUKOHAHMH, 3a

tunoM A(2:1) (puc. 2.29).

A remote element is placed as close as possible to the appropriate place
on the object image. The remote element may contain the details not specified in
the appropriate image, and differ in the content: the image, for example, can be a
view and a remote element - a cut, etc.

BrROCHMI eneMeHT PO3TALIOBYIOTH AKOMOTA O6MXue [0 BiANOBIZHOrO
Miclis Ha 306paxenHi npeaMeTa. BHHOCHHUI enemMeHT Moxe MicTHTH noapoGuLi,
AKi He MoKasaHi HA BiANOBiZHOMY 306paxeHHi, Ta BiIPI3HAIOTECS Bill HBOTO 32
3MICTOM: HanpHKiam, 300paKeHHs MOKe GyTH BHTIIANOM, a BHHOCHHH ejleMeHT
~ PO3pizoM TOLIO.

220

|

N

|
210

2.5. Axonometry
2.5. AkcoHoMeTpist

State standard TOCT 2.317-69 "Axonometric projections” contains
requirements as to drawing rectangular axonometric (isometric and dimetric)
and three oblique-angled (frontal dimetric, frontal and horizontal isometric)
projections.

T'OCT 2.317-69 "AxkcoHOMeTpuuHi npoexuii" MICTUTh BHMOTH [0
BHKOHAHHA  JIBOX LIPAMOKYTHHX aKCOHOMeTpuuHux (i3oMeTpmuHa Ta
AMMETPUYHA) i TPHOX KOCOKYTHMX ((pOHTalbHA AMMETpHYHA, DPOHTAIBHA |
FOPU3OHTAIIEHA 130METPHYHI ) TIpoeKwii,
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Rectangular isometric and dimetric projections are widely, used in
engineering practice. C

B imkeHepHiii TpakTHLi HaiiyacTilie 3YCTPI4OTBCA TPSMOKYTHA
i30MeTPHYHA | IMMETPHYHa IPOEKLIL.

Choosing axonometric projection, it is necessary 10 take into account the
construction simplicity and the visuality of the created image, (for example,
sides should not be drawn by a straignt line etc.). It is better to draw clongated
objects in rectangular dimetric projection, locating the long part of the object
along the axis, which has no contractions. In constructing axonometric
projections given parameters are usually used.

[Ipy BubOpI aKCOHOMETPHUYHOL npoekuil HeoOXiHO BpPaxOBYBaTH
npocToTy No6YAOBH T HAOUHICTh 300PANEHHS (HanpMKiIajl, rpaHi He NOBHHHI
300payBaTHCS [PAMOIO  JHI€I0  TOMIO). [omosxeHi TmpeaIMeTd Kpalle
306paKaTi B PAMOKYTHIH JMMETPHUHIA MPOEKI], IpY HbOMY JOBry HacTHHY
Tpe/META PO3TALIOBYIOTH B3IOBX Tiei oci, Ha kit Hemae ckopoueHHs. [pu
n06yZ0Bi aKCOHOMETPHYHUX IPOEKILAi BUKOPUCTOBYIOTE 3pesieHi KoedilieaTH
ab0 TOKa3HHAKU CIOTBOPEHHS.

2.5.1. Rectangular isometric projection
2.5.1. [IpsMOKyTHA i30MeTPHYHA NPOEKLUis

The location of axes is shown in fig. 2.30. The given parameters of
misrepresentation along the three axes equal 1. Circles are projected as an
ellipses (fig. 2.31), long axes of which equal to 1.22d, small axes - 0.71d. The
long axes of an ellipses are perpendicular to axes not shown in given planes, and
small axes match their direction.

Fig. 2.30
Puc. 2.30

Fig. 2.31
Puc. 2.31

Po3TanryBanHs oceil B NPAMOKYTHIH i3oMeTpHuHill npoexiii noxasaxo
Ha pucyHky 2.30. 3BeneHi koe(iui€HTH CMOTBOPEHHS 10 BCIX TPBOX OCAX
JopiBHI00TE onuHKUi. Kona aiameTtpom d 306paxyroTh enincamu (puc. 2.31),
BenMKi oci sAkux gopiBHioloTs 1.22d, a mani oci - 0.71d. Benuka Bich erninca
NepIeH/NKYIPHA 10 TPETHOI KOOPAMHATHOI oci, a Mana Bick 1apanenbHa ii.
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2.5.2. Rectangular dimetric projection
2.5.2. IpAMOKYTHA IHMETPHYHA HPOEKUis

Z

a
\

Fig. 2.32 Fig. 2.33
Puc.2.32 Puc. 233
The location of the axes is shown in fig. 2.32. The given parameters of
misrepresentation along axes X and Z equal 1, and those along the axis Y equal 0.5.
Posramysanns oce#t y niif cucremi nokasano Ha puc. 2.32. 3BeneHi
xoedilieHTH cHoTBOperHs 10 ocsix X Ta Z AOpiBHIOIOTE 1, 1o oci Y - 0.5,

Circles located in planes parallel to XOY and YOZ planes are projected
as an ellipses,the long axes of which equal 1.06d the small ones - 0.35d and are
located in the same way as in rectangular isometric projection.

Kona, posramosani B miomMHax, mapanenbuux miommHaMm XOY i
YOZ, 300paxyroThcs enincaMu, BeMHKI OCi sSKuX JopiBHIOOTE 1.06d, Mani -
0.35d, i po3TamoRy10ThCH BOHM Tak, SK B IPAMOKYTHiH i30MeTpuuHii mpoexuii.

A circle located in the plane parallel to XOZ is projected as an ellipse,
the long axis of which equals 1.06d, the small one - 0.95d.

Koo, posramwosane B uiommi, napanenshiit XOZ, 300paxyerbes 1ex
enincom, BenuKa Bich sKoro gopisaoe 1.06d, Mana - 0.95d.

2.5.3. Frontal dimetric projection
2.5.3. ®ponTanbHa JUMETPHYHA NPOEKIisA

The location of axes is shown in fig. 2.34.

The parameters of misrepresentation along axes X and Z equal 1, along
axis Y - 0.5.

Posraurysanus oceit nokasaso Ha puc. 2.34.

Y 1if cHCTeMi NOKa3HMKH CIIOTBOPeHHS 110 ocsix X i Z IOPiBHIOOTS |,
nooci Y -0,5.



Q°

45°

Fig, 2.34
Puc. 2.34 Y

%

Fig. 2.36
Puc. 2.36

O

Fig.2.38
Puc. 2.38
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A circle in the plane parallel to XOZ is projected as a circle of the same
diameter (fig. 2.35). Circles located in planes paraliel to XOV and YOZ are
projected as an ellipse, the long axes of which equal 1.07d, small ones - 0.33d.
The long axis of an ellipse in the plane XOVY forms an angle of 7 degrees with
axis X; the same of angle, but with an axis Z, is formed by the long axis of an
ellipse in the YOZ plane.

Kono, mo 3HaxonuThes B mioumiusi, napanensyif X0Z, 306paxKyeThe
Konom Toro x giamerpa (puc. 2.35). Koma, posralioBaHi B ILIOM[HHAX,
napanenpHux XOY i YOZ, 300paxyioThes efincaMH, Beinuki oci sKux
nopisaioroTs 1.07d, a mani - 0.33d. Benuka Bics eninca B mnoumu XOY
cknagae 3 Biccto X kyr 7°. Taxuii xe KyT, ane 3 Bicclo Z, cK1azac BelHKa Bich
eninca B nnomwsi YOZ.

In fig. 2.36-2.38 the same detail is represented in different axonometric
projections. In fig. 2.36 the detail is drawn in rectangular isometric projection, in
fig 2.37 - in rectangular dimetric projection and in fig. 2.38 — in frontal dimetric
projection.

Ha puc. 2.36-2.38 306paxena B pi3H{X aKCOHOMETPHYHHX TIPOEKLIsX
onHa H Ta cama Jerams. Ha puc. 2.36 nerans 306paxeHa B NpAMOKYTHIM
130MeTpuuHilt mpoekii, Ha puc. 2.37 — B IPAMOKYTHIMN JUMETpPHUHIH npoekuii i
Ha puc. 2.38 — y (ppoHTansHiit tumeTpuaHiit mpoekuil.

2.6. Assignment
2.6. 3aBaaunud

Assignment 1. Views
Contents

The views are fulfilled with a pencil on the drawing paper size A3.
In this work it is necessary to draw the third projection of the part according to
the variant given in table 2.1. The example (model) of the work (drawing) is
givenin fig. 2.39.

The succession of the fulfillment.

1) Become acquainted with the literature and the state standards 2.305-68.
2) Get your working place and instruments ready.
3) Draw the frame on the list of the size A3 and the main signature.

4) The integration of the list should be fulfilled as it is shown in the fig. 2.39.

Assignment 2, Simple Cuts
Contents
In this work it is necessary to draw the third projection of the part and its
cut according to the variant shown in table 2.2. The example (model) of the
work (drawing) is given in fig. 2.40, 2.41. Simple cuts are fulfilled on the
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frawing paper size A3 with the help of a pencil. The succession of the
ulfillment is the same as in the assignment 1 — Views.

Assignment 3. Complex Cuts
Contents o
In this work it is necessary to draw the third projection of the part and
t's cut (stepped or broken) according to the variant given in tables 2.3, 2.4. The
:xamples (models) of this work are given in fig. 2.42, 2.43. Complex cuts are
fulfilled on the drawing paper size A3 with the help of a pencil. The succession
of theassignment 1 — Views.

3apaannsa 1. Burasau
3micT
Burnsi¥ BHKOHYIOTbCS Ha KpecnspcbkoMy —namepi  dopmary A3
ONiBLEM.
B po6oTi Tpeba HakpecauTH TPETIO MPOEKILIo AETANT 3riHO 3 BapiaHTOM
3a Tatmneto 2.1. Tlpuxian pobotu Ha puc. 2.39.
[TocnimoBHICTL BUKOHAHHS.
1. O3naliOMHUTHCD 3 JiTEPaTypoOIo, epKaBHUM cTaHaaprom 2.305-68.
2. Tligrorysatu pofoye Miclie Ta iHCTPYMEHT.
3. HakpecnuTu BHYTpIUIHIO paMKy Ha apKymi ¢opmaty A3 Ta OCHOBHMIA
HaIuc.
4. KoMmmoHyBaHHS IHCTa BAKOHATH TaK, sIK [I0Ka3aHO Ha puc. 2.39.

3asnauns 2. HpocTi po3pizu
3Mict
B pobori noTpi6ro 3rizHo 3 BapiaHTOM 3a Tabmuuero 2.2 1mo0yayBaTH
TpeTw Tpoekiir netani Ta ii pospis. Ipuknan poboru na puc. 2.40, 2.41.
3aBagHHS BWKOHYIOTE HAa KpecnspcbkoMmy namepi dopmaty A3 ormisuem.
TMocninoBHiCTL BUKOHAHHA Li€l po6OTH Taka, sIK i A 3aBAaHHA | — BUrIAAH.

3asaanns 3. Cxnaadi po3pisn
3Mict
B pobori norpiGHo 3rimHo 3 BapianToM 3a Tabmumamu 2.3, 2.4
no6yiyBaTH TPETHO MPOEKLI JeTalli Ta BUKOHATH ii po3pi3 (CTymiH4acTHd uu
namarmit). [Tpviknaguw poGotu Ha puc. 2.42, 2.43. 3aBJaHHS BUKOHYIOTH Ha
KpecrpchkoMy nanepi Gopmary A3 oxiBueM. IToc/TiIOBHICT BUKOHAHHS L€l
poGOTH Taka, SK i 114 3aBAaHHS | - BUTTISAIH.

Question for self correction

1. What image is called a view? What types of views do you know?
2. Name basic views, their arrangement on a drawing.
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10.

11

In what cases are additional and local views carried out? How are they
represented on the drawings?

What is the difference between a section and a cut?

What is a complex section? What complex sections do you know and
how can they be represented?

What is a remote element? The purpose of its application.

Name all the types of section.

What is the difference in the arrangement and representation of remote
and imposed sections?

How shoud a cut be drawn if the object edge matches axia} line?

What axonometric projections do you know?

- How should circles, located in planes parallel to projection planes, be

represented in rectangular isometric and dimetric projections? What
do long and short axis of ellipses equal and how are they directed?

IlaranHs A8 camonepesipkn

10.
11.

Ski 300paxenns HasuBatoTh Burisigom? Ski 6yBaroTe BUrisIM?
Hassits ocHoBHi BUrmsm, Tx posralyBanHs Ha Kpec/ieH .

Y aKMX BUNajKax BHUKOHYIOTH JOAATKOBI i MicueBi surimamu? Sk ix
TIO3HAYAIOTh Ha KPECTEHHAX?

B yomy siamirHicTs MiX mepepizom Ta po3pizoM?

Hlo Take cknapnuii pospis? Ski GysawTh ckiagHi pospizu i sk ix
OGOPMISOTE HA KpecleHHi?

o Take BuHOCHUIT enement? Merta iioro 3aCTOCYBAHHS.

Ha3sits yci trnu nepepisy.

B yomy BiaMiHHiCTE y posTallyBaHHi Ta 306paeHH] BHHECEHOTO i
HaKJIafeHoro riepepizin?

Sk 306paxytors y po3pis pebpa kopcTKocTi?

SIki akcoBOMeTpuuHi Ipoeknii By 3HacTE?

Ak y npsAMOKyTHHX i30MeTPHUHIH | TMMeTPUYHil MPOeKLisTX
300paXxyloTh K0JIa, O PO3TALIOBaHI B IUIOWKMHAX, APANeTbHIX
ILIOMKHAM Ipoekiii? YoMy NopiBHIOE BefnKa i Maja oci enmilciB i 5K
BOHH pO3TaLIBAHI?
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Individual assignment (tab. 2.1-2.4)

InmuBinyansHi 3aBaannn (Tatu. 2.1-2.4)



Table 2.1
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Simple cuts
Ilpocrti po3pizu

Table 2.2
Tabsmms 2.2
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Continuation of table 2.2
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Table 2.3
Tabnuns 2.3
Complex sections(stepped sections)
Cxnagnni pospisu(ctyninyacri)
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Mpoxosxenns Tadbnnui 2.3

| 0
64 ‘;.7_75—

1w
N
.
|
1

76
=~
<

R12

%

00

93




Continuation of table 2.3
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Table 2.4

. . Tabmuus 2.4
Complex section (broked sections)
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3. THE RULES OF CIRCUITS PERFOMANCE
‘3. MPABUJIA BUKOHAHHSA CXEM

3.1. General provisions
3.1. 3aransHi nosoxeHHs

The circuit - the design document, on which some arbitrary images o
designation components of a product and connections between them are shown.

Cxema - KOHCTPYKTOPCHKHH NOKyMEHT, Ha SKOMy IOKa3aHi B BHIJSI
YMOBHHX 300pakeHb a60 MO3HAaYeHb CKIANOBi YaCTHHH BHPOOY Ta 3B'S3KH Mix
HHMH.

Element circuits - the components of circuit, which carry out a certair
function in a product and cannot be divided into parts, which have ar
independent purpose (resistors, diodes, transistors etc.).

EnemeHTHI cxemn - CiIagoBa 4YacTMHAZ CXeMM, SKA BMKOHYE IICBHY
$yHxuiro B BHpOGi Ta He MOXe OYTH pPO3ZiNeHa HA YACTHHH, SKi MAIOTE
CaMOCTiHHE NPU3HAYEHHS (PE3UCTOPH, iOH, TPAH3UCTOPH TOIIO).

The device - set of elements, which represents a uniform design (the
block, a plate, the panel etc.).

YaawTtyBanHs - CyKynHiCTh eneMeHTiB, mo sBiIse coboi0 €NIHHY
KOHCTPYKio (610K, [1aTa, aHe b TOLIO).

Line of interrelation - a piece of a straight line, which testifies the
presernce of electric connection between elements and devices.

Jlinig B32€M03B'A3KY - BiADI30K NPAMOI, HI0 CBIZYMTL HA HASBHICTH
ENIEKTPUYHOTO 3B'A3KY MiX elEMEHTaMH Ta yJAlITyBAHHIMHU.

Classification of circuits into kinds and types establishes IOCT 2.701-84.
Kinds of circuits are determined depending on kinds of elements and
connections which are parts of a product and are marked with letters of the
ukrainian alphabet. Ten kinds of circuits are distinguished: electric - F,
hydraulic - I', pneumatic - IT, gas - X, kinematic - K, vacuum - B, optical - JI,
power - P; division - E, combined - C.

Knacudixaniro cxem 3a Buzamu ta tunamu serasosmoc [OCT 2.701-84.
Buau cxeM BU3HAWAIOTBCA B 3aIEXKHOCTI Bif BHJIB €JIEMEHTIB Ta 3B'S3KiB, 4Ki
BXOJATE 10 CKJIaJy BHPOOyY i MMO3HAYAIOTHCS JIiTEpaMH YKPalHCHKOTO andasiry.
PospisusioTs nmecath Bupis cxem: enextpuuHa — E, rigpaBriuea — T,
nHeBmMaTHyHa — I, razosa — X, kinematuuna - K, BaKyymua — B, ontuyna - JI,
eHepreTuyHa — P, minenns — E, xomGinosana ~ C.

Depending on the purpose, the circuits can be divided into the following
types and marked with Arabic figures. Eight types are established: structural — 1,
functional — 2, principal (or full) — 3, junction - 4, switching in - 5, general - 6
displacement — 7, joined ~ 0.

]
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CxeMH B 3a/€XKHOCTI Biji IPU3HAYEHHS MOALISIOTH Ha THIIA i Mo3HA4AI0Th
apaGeskuMn  Mpamy. BCTaHOBEHO piciM THNIB cXeM: CTPyKTypHa — 1,
dbyHKUioHAIbHA — 2, IPHHIMIIOB (roBHa) — 3, 3’eaHaHb — 4, MiJKTIOYeHHd — 5,
3arajibHa — 6, po3TallyBaHHA — 7, 06’ennana — 0.

General rules of circuit fulfillment are established (set) by TOCT 2.701-
84 and TOCT 2.702-75. Circuits are fulfilled not to the scale; real space
displacement of complex parts is not calculated or is calculated with
approximation.

3araipHi TpaBWia BUKOHAHHA CXEM BCTAHOBJIOE I'OCT 2.701-84 Ta
FOCT 2.702-75. CxeMH BHKOHYIOTH 0€3 JONEpXKaHH: Macmrtaly; AikicHe
[POCTOPOBE ~ PO3TAIIYBaHHS ~CIUIAJHUX HACTMH  HE obpaxoByeTbcs  abo
06paxoBy€eThCs PUOIU3HO.

The size of the sheets for making circuits is chosen from the main size of
I'OCT 2.301-73.

dopmary apKylliB /IS BUKOHAHHA CXeM BUGHPAIOTH {3 TOJIOBHOTO PANY
dopmaris 3a 'OCT 2.301-73.

The lines in all these circuits are drawn in accordance with the
requirements of FOCT 2.303-68. The thickness of the lines is chosen between
0,2 and 1,0 mm and kept constantly. Graphical marks of elements and lines of
connections are fulfilled with equally thick lines. Not more than three typesizes
of line thickness are allowed to be used in one circuit.

JTinii HA cxeMaxX BCiX THIIB BHUKOHYIOTb Y BLAMOBIAHOCTI 3 BMMOIraMM
TOCT 2.303-68. TopwmHy niHii BHOMPaIOTh B MEXax Bix 0,2 no 1,0 MM Ta
BUTPHMYIOTb TIOCTIAHMMH. I'padiyni MO3HAYCHHSA eleMeHTiB Ta JiHiH
B32€MO3B’SI3Ky BHKOHYHIOTh nigisMu oxHaxopoi ToBumMHM. Ha OmHift cxemi
PEKOMEHIYETBCS 3aCTOCOBYBAaTH HE Ginpiie TPHOX THNOPO3MipiB JiHiA 32
TOBIIHHOIO.

An electric circuit represents elements and devices as graphic
designations (addition 1), lines of interrelation, letter-numeric designations,
tables, and places text information, main inscriptions.

Ha enexrpuuniii cxemi 300paxaioTh EJEMCHTH Ta yIalITYBaHHS Y
purmsgi rpaidHUX MO3HAYEHb (MO/ATOK 1), ninii B3aEMO3B'A3KY, JiTEPHO-
uubpoBi  TO3HAYEHHS, Tabauui, pO3TALIOBYIOTH TEKCTOBY indopmatito,
OCHOBHUH Hanuc.

3.2. Graphic designations on electric circuits

3.2. I'pa¢iusi Mo3Ha4eHHsl HA eJTEKTPHUHHX CXEMaxX

To depict (draw) elements and devices on electric circuits, arbitrary
graphic designations are used, which correspond certain TOCT CHI standards
(see addition 1).

Jins 3006paxeHHS Ha ENEKTPHYHUX CXEMax elIEMEHTIB Ta yJamTyBaHb
BAKOPMCTOBYIOTH  YMOBHI rpadiuni mMo3HaueHHs, SKi BCTAHOBIIOIOTHCH
craHpapTamu (AuB. OAATOK 1).
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The sizes of arbitrary graphic designations of elements of a circuit are
given in the appropriate standards (see addition 1). The linear and angular sizes
are supposed to be increased or reduced proportionally. The sizes of arbitrary
graphic designations are increased if it is necessary: graphically distinguish the
important value of the appropriate element; to place inside an arbitrary graphic
designation a qualifying symbol and additional information.

Posmipy yMOBHHX rpadiuHuX NO3HAaYeHb eNeMeHTIB CXeMH HaBeMeHi y
BIMOBINHKMX cTauAapTax (auB. fomatok 1). JlimiliHi Ta KyToBi posMipu
DOTYCKAETbCA B OKpeMMX BHIaJKax MpornopuiiiHo 36inswyBatu  abo
3MeHWyBaTd. Po3Mipu yMOBHHX TpadivyHMX I103Ha4eHb 36iNBIIYIOTH 3a
‘Heo6XiHOCTI: rpadiuHO BUINKUTH BaX/IHBE 3HAYEHHS BiAIIOBITHOTO eNeMEHTa;
TOMIiCTHTH BCEPEAHY YMOBHOTO IpadiyHOro. 1o3HaweHHs KBalibiKyBambHuil
CHMBOJI T2 IONATKOBY iHQopMaLi0.

To provide visual understanding of a circuit the distance (gap) between
any graphic elements (points, lines etc.) should not be smaller than 0,8.

Jlist 3a6e3neyeHns Bi3yanbHOrO CHPHMHSATTA CXeMH BIICTaHb Mix Gy/b-
AKAME TpaQiyHMMM eNeMEHTaMM (TOYKAaMM, IiHIAMH TOIIO) YMOBHOTO
[03Ha4€HHS He NOBUHHA OYTH MEHIIOI0, Hixk 0,8 MM.

The chosen sizes of arbitrary graphic designations and the thickness of
lines for them should be constant in the given figure (drawing).

Bubpati po3Mipyi yMOBHHX rpadiyHuX IT03Ha4YeHb TA TOBIU[MHA HiHiH Ans
HHX NOBUHHI 6yTH BUTPHMaHi NOCTIHHMHM Ha IaHOMY PHCYHKY.

Arbitrary graphic designations of elements are represented on the circuit
in the position in which they are given in the appropriate standards (see addition
1) or urned on a corner, multiple 90 °, and also reflected in the mirror (fig. 3.1).

YMOBHI TpadiuHi NO3HAYEHHS eNEMEHTIB 306paxyloTb Ha cXeMi y
MOJIOXEHHi, B SIKOMY BOHY NPHBE/ICHI Y BiANOBIHAX CTaHAApPTaX (IMB. JOXATOK
1), a6o noBepHyTi Ha KyT, kpaTHHE 90 °, a TAKOK A3EPKATHHO NOBEPHYTUMU

(puc.3.1).

Fig. 3.1
Puc.3.1

|
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It is allowed to turn symbols for the angle of 45°, if it simplifies the
liagram of the circuit (fig. 3.2).

JloNycKaeThCs YMOBHI IO3HAaYeHHA NOBEPTAaTH Ha KyT 45°, AKmO Le
npoiiye rpadixy cxemu (puc. 3.2).

Fig.3.2
Puc. 3.2

3.3. The text information
3.3. TexcroBa indopmanis

The text information presented on a free field of the circuit can have such
forms of inscriptions: specifications, explanations, tables (list of elements).

TexcToBa indopMallis, TOKAHA Ha BUIBHOMY [Oi CXEMH, MOJXe MaTH TaKi
dopm1 3amuCy: TEXHIYHI yMOBH, NOSACHEHHS, TAGIALL (nepeJiik eNeMeHTiB).

Each element represented on the circuit, should have letter-numeric and
position designation. The position designation is made with the help of big
letters of the Latin alphabet, the Arabian figures and marks from I'OCT 2.710-
81.

Koxuuil eneMeHT, 306paeHuil Ha eNeKTPHYHiM cXeMi, [OBUHEH MaTH
nitepHo-uMppoBe  Mo3uUiiHe  nosHauenns.  [losuuifine  1IO3HAHeHH:
YTBOPIOETECA 33 JIONOMOTOI0 BEJMKUX JIiTep NATHHCHKOTO andasiTy, apabehKux
uudp ta 3uakis 3a F'OCT 2.710-81.

The structure of a letter-numeric designation consists of obligatory and
additional parts. An obligatory part - an alphabetic code and number of an
element. The alphabetic code established by TOCT 2.710-81, the number of an
element is determined by the site of an element on the circuit and is appropriated
(given) in direction from the top downward and from left to right.

CrpykTypa  JiTepHO-UM(POBOrO  IO3HAYCHHS  CKIagaeThes i3
0BOB'S3KOBHX T4 AOJATKOBHX 4acTHH. OGOB'I3KOBa 4aCTHHA - JIITEPHHH Ko Ta
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Homep eneMedta. Jlirepuudi kox Bcramosmoe [OCT 2.710-81, Homep
efleMeHTa BU3HA4A€TBCA  MICUE3HAXOMKEHHSM eleMeHTa Ha cxemi |
TIPHCBOIOETHCS B HAIIPSAMKY 3BEPXY BHU3 Ta 371iBa Hanpaso.

The data of these elements should be written down into the list of

elements. The list of elements is filled into the table under the form, which is
shownon fig. 3.3.

? Pos Nomenclature Number Note
designation
w
y
3
o
20 "o 10
185
Fig. 3.3
l /o3 Hauimerybarms Kin [purimka
03HAY,
y
1
w
y
20 110 10
185
Puc. 3.3

Jlani nux enemeHTiB NOBWHHI 6YTH 3anMcaHi B TIEpeNiK €EMEHTIB.
Teperik enemMenTiB opopMisioTs y Burnsiai Tabmuui 3a GoOpMOO, Ka MOKa3aHa
Ha pue. 3.3.

The table is placed above the main inscription (stamp) not less than 12

mm away from it. The list of elements as an independent document is carried
out on format A4.

Tabnuimo posMimyloTs HaJ OCHOBHMM HADMCOM Ha BiACTaHI He MeHIe
12 MM, Taxox mepesnik ejeMEHTIB MOXKHA [OAABaTH y BUIUIAII caMOCTifHOro
nokymerTa (cnetmbikanii), 3a dopmarom A4,
The columns of the list place the following data: in column "Pos. designation" -
positional letter-numeric designations of an element or device and the
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designation of a document, following which this element or device are used; in
the column "Note" - specifications which do not appear in a designation of a
type of element, value of parameters and others.

B rpadax nepeniky posminlylors fgami: B rpadi "Ilo3. nosxadenHs" -
NO3ULIHE JiTepHO-UM(pPOBE MO3HAYEeHHs eneMeHTa abo ynamTyBaHHA I
MO3HAuYeHHs NOKYMEHTa, Ha OCHOBi sKOTo Iiei eneMeHT abo ynaiTyBaHHS
sactocoBani; B rpadi "TlpumiTka" - TexHiuHi HaHi, AKi He 3HAYaThCd B
TO3HAYEHH] THITy ENEMEHTA, 3HAUCHHS napameTpis Ta iHmi.

Elements are put down in the list in groups in the alphabetic order of
letter-numeric designations.

EjleMeHTH B IepeNiKy 3amucyloTh Ipynamu B anhaBiTHOMY MOPSKY
JITePHO-NO3ULIHHNX I103HAYEHb.

Elements of one type with identical electric parameters are written down
in the list in one line, thus in the column “number” the total number of identical
elements is specified.

EneMeHTH OJHOrO THIy 3 OXHAKOBHMU EIEKTPHYHMMHM [1apaMeTpaMu
3alIACYIOTh B TIEpENik B OQMH PANOK, IpH HpoMy B rpadi "Kin" Bkasyiors
3arajbHy KUTBKIiCTh OJ(HAKOBHX ENEMEHTIB.

3.4. Principal electric circuits
3.4. Cxemu NpMBNUNOBI ejleKTPHYHI

The principal electric circuit defines full list of elements of a product and
gives detailed representation about its workability. The basic circuit forms the
basis for the development of other design documents, figures of a design of
products and is the most full document for studying the principle of a product
functioning.

CxeMa eneKTpHYHA TPMHUMIOBA BU3HAYAE TOBHMH CKNaJ eNeMeHTIB
BupoOy i fae AeTansbHe ysABAEHHS Npo ii npauesnatuicTs. Ilpurumosa cxema ¢
OCHOBOIO U1l PO3po6KM iHIIMX KOHCTDYKTOPCHKUX IOKYMEHTIB, DPHCYHKiB
KOHCTpYKLii BHpoGiB i € HaiGinpin NOBHUM IOKYMEHTOM [l BHBYCHHS
npUHUMIY poGOTH BHPODY.

On the principal circuit all the electric elements and devices are
represented, which are necessary to embody and control the given electric
processes in a product, all electric connections between them and also electric
elements with which entrance and exit circuits (females and clamps) are limited.

Ha npuHuMnosiii cxemi 300pakaioTh BCi €NEKTPHYHI €NEeMEHTH Ta
yNAIITyBaHHs, AKi HeoOximui Ais BTiNeHHs i KOHTPOMIO B BHPODi 3alaHux
ENEKTPIYHMX [POLIECIB, BCi €NEKTPHHHI 3B S3KH MiK HUMH a TAKOXK eNeKTPHYHI
eJIeMEHTH, AKMMH 3aKiHYYIOTECS BXiAHi T2 BUXifHi Kona (po3’eMy, 3aTHCKaYi).
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Elements are figured in the form of arbitrary graphic marks set by FOCT
and ECK/JI.

Enementn 306paxaroTh y BHMISAl YMOBHMX rpaidHHX MO3HAYEHB,
scra”oBneHnXx ['OCT ta €CK/JI.

Every element or device in the circuit must have a positional letter-
numeric mark in accordance with the "'OCT 2.710-81.

Koxnuit eneMeHT abo yialuTyBaHHS Ha CXeMi MOBMHHI MaTy MO3MLiMHe
niTepro-LK(poBe No3HaYeHH y Bianosif#ocTi 3 ymosamu I'OCT 2.710-81.

Ordinal numbers are given to the elements beginning with number 1,
taking into consideration the elements, which have the same letter-numeric
marks, for example, R1, R2, C1,C2 etc. see the example in fig. 3.4.

[TopsnkoBi HOMepH eneMeHTaM MPUCBOIOIOTH, MOYMHAIOYH 3 ONMHHII B
MEXax IPyMH €JIEMEHTIB, AKi MAIOTh OJHAKOBI JMiT€PHO-TIO3MUIMHI TO3HAYEHH S,
Hanprkiag, Rl, R2, CI, C2 towo. IIpiknan cxeMu IMBHCH Ha puC. 3.4.

. Ordinal numbers are given in the agreement with their order in the circuit
from the top to the bottom and form the left to the right. Positional marks are
written together with the graphic mark, to the right or above it.

TIopsnkoBi HOMEpPH NpPHCBOIIOTH Y BIANOBIAHOCTI 3 MOCIIZOBHICTIO
pO3TallyBaHHs €JEMEHTIB Ha CXeMi 3BePXy BHM3 B HanpsMi 31iBa HaIpaBo.
Tlosurifini Mo3Ha4yeHHA NPOCTABNAIOThL HOPSA 3 TpadidHHM NOSHAYEHHAM 3
npaBol CTOpPOHY abo Hax HUM.

In an individual assignment the circuits of the elements are presented in
the form of rectangles (tab. 3.1). The number in the rectangle corresponds to the
ordinal numbers of the elements according to addition 1.

While performing the individual assignment, it is necessary to draw
arbitrary graphic marks of the corresponding elements from addition 1. To mark
the elements by letter-figure positions from addition 1. Then it is necessary to
fill in the table containing the list of elements.

The graphic work is fulfilled with a pencil on a sheet of paper A3.

B inamBigyansnomy 3aBaanui eneMeHTH CXeMU NPE/CTaBIeH] Y BUMIAA]
JTIPAMOKYTHHKIB (Tabn. 3.1). Yncio B NPSMOKYTHHKY BiANOBiAE MOPAIKOBOMY
HOMepy efleMeHTa JAOAaTKY 1.

[Ipu Bukonamwi immuBimyanbHOro 3aBmaHHA HeoOXigHO 3amicTsb
IPAMOKYTHHKa HAKPEeCHMTH YMOBHI rpadiyHi HO3HAYEHHS BiINIOBiZHEX
@JIeMeHTiB i3 nonatky 1. [TosHaduTy eneMeHTH TiTepHO-IHPPOBUMH NO3ULisMHU
i3 nomatky 1. IToTiM HEOGXiAHO 3aMOBHUTH TA6IHINO IEPENIKY IEMEHTIB.

Ipadiuny poboTy BHKOHYIOTE ONiBlEM Ha KpeCHApChKOMY namepi
dopmary A3.
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Question for self-checking
1. What refers to as the circuit?
2. Classification of circuits?

3. The general (common) rules of performance of circuits?
4. A sequence of the arrangement of a serial number of elements on the
circuit.

Hurtanns 118 caMonepeBipku

1. 1I{o Ha3uMBAETHCS CXEMOIO?

2. Knacupikanuis cxem?

3. 3aranbHi NpaBuila BAKOHAHHA cxem?
4.

[TocnizoBHiCTh PO3TAUIYBAaHHSA HOPAJKOBOTO HOMepa eJeMEHTIB Ha
cxeMi.
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Individual assignment (tab. 3.1)

InauBigyanbni 3aBnanss (tatm 3.1)
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The table 3.1

Tabmuug 3.1
Individuale assignments t

InpuBiTyansHi 3aB1aHHS

21

1 and 1 —IL—
‘———# . 1 e 1
21 21 21 21
. . .
14
14 * 14
14
14 14 14 14
;__q,
14 14
14 14
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Continuation of the table 3.11
Tponosxenns Tabauwi 3.11

3
11 11
16 16
1 1
21 21
11 +123 75 231111 75
75_| 75 75
4
75 * I 43 75
11 11 11 l— 23
{ 23
23 751123 23 p-- 75
— Py T
21 75
l
11 21 11
|
21 11
[ - z
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Continuation of the table 3.1

Tponosxens Tabnuui 3.1

75 ’ 75
21
75 23 23 43
—®
11
43 75
o —0
11 11
B
11 — 74
k k
74 2122 ’ b 22
'
11 1
[ . ]
1
44
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Continuation of the table 3.1
Tponosxenns tabmuui 3.1

7
75 23 21 75
23 11
75 14
8
74 18
| I
11 16 85 14 90
| ]
14 11
l
14
74
44
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Continuation of the table 3.1
Mponosxenns Tabnuui 3.1

il I .l
18| 118] (18 18] 18] ]18
18{118]]18 18|118]]18

421 21 21 5

121 221 H 21

21 A2 Hoy

A__._i 1 ',_,

10

11
76 14
76
K [k
23 [ 76 76 o 22
e e
76 11 76
174
+1 74 41 —
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Continuation of the table 3.1.
Iponosxeuns tabnuui 3.1|

11
13 37
47| 11 26
46 147 76
= d
471 | 76
12 ’ -
11 11
57
I S— 22 [
21 21 —1{22
10 71t
21 21 21 21
T |
14 11
15 +
21 1
54 l I .
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Continuation of the table 3.1
IMponosxennd Tabnui 3.1

13 t |
18 18 18
il I
1 1 1
H 21 21
121 111 |-e
21 121 |-
75 75
11 18 |- 1
14
— 59 94 84 74
74 60 I+
a5 |- 46 94 |—
46 86 194 |—
46 86 94

94 86 J
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Continuation of the table 3.1
[TponosxenHs Tabmmui 3.1

15
75 60 60 -L 59|+ 46— 94 84}e175
45
60 -[ 59 {4146 | 94
- 45 |
45 37
*— 45 37
46 46 37
16 74 74 ; — 74
T T |11 21
11 11 74
+ k
11 21 l— 22 74
74 I 21 * le 4
3 e L
74 {82 M 11 221 423 74 [
+ -] 21 -
|74 21 11
11 21
74 [
74
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Continuation of the table 3.1.
TTponosxenHs Tabmai 3.1,

* =T 74
17 11 11 11
i | !
74 74 74 74
74 | 74 74
l . 11
74 21 —21 . 23 11
L 21 9
o 11 :
74 21 b
\ 11 22 — 11
k e
74 21 11 T 22| — blyy fl11
€| .
11 21 11 |74
(_ . 174
18
75 1 — 75 75 1
14 14 14 14
1
14 14 14 14
1 | | 1
14 14 14 14
|
1 1 1 1
I i
44 44 44 44
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Continuation of the table 3.1
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State standarts USSR of Uniform system of the design documentation.

Designations conditional.

Jlepxasti crasgapty CPCP €1uHol cucTeMu KOHCTPYKTOPCHKOT JOKYMEHTALT

TTo3HaueHHs YMOBHI

Addition 1
In circuits graphic.

Jonatox 1

B cxemax rpadiuni

Nomenclature

Hailimenypanus

Marks

Tlo3HaueHHS

1 JECT 2.723-68
The inductance coil, terminals.

KoTy1ka isyKTHBHOCTI, POCCHB
6e3 ocepad.

L. RL5.4

2 JECT 2.723-68
The inductance coil with outlet.

KoTyuka iHIyKTHBHOCTI 3
BUBOJAMH.

3 JECT 2.723-68
The inductance coil with the
magnetic-dielectric core.

KoTymika iHIXyKTHBHOCTI 3
MarHiTOeIEeKTPUYHUM OCEPIIM.

4 JIECT 2.723-68
The inductance coil arranged by the
magnetic-dielectric core.

KoTyuiika iH/lyKTHBHOCTI,
MmiacTpoeHa, 3
MArHITONeICKTPUYHIM OCEPIIIM.

5 JECT 2.723-68

The throttle with the ferromagnetic
core.

Jlpocenb 3 GepOMarHiTHUM OCEpIAM.
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JECT 2.723-68
The transformer without a magnetic
wire:
a) with a continuous communication;
b) with alternative communication.

Tpancopmarop 6e3
MarHiTOIPOBOLY:

a) 3 MOCTIMHHUM 3B’ 43KOM;
6) 31 SMiHHHM 3B'A3KOM.

JECT 2.723-68

The single-phase transformer with
ferromagnetic magneto-wire.

Tpanchopmarop oaHodaszHu# 3
(depoMarniTHIM MarHiTONPOBOJIOM.

JECT 2.723-68
The single-phase transformer with
ferromagnetic magneto-wire, three
winding.
Tpancdopmarop ogHodasHuii 3
depOMarHiTHUM MarHiTONPOBOJIOM,
TPHOGMOTKOBHIA.

JECT 2.723-68

The autotransformer single-phase
with ferromagnetic magneto-wire.

AstoTtpatnchopmaTop o iHO(a3HHiIT 3
(epoMarHiTHEM MarHiTOIPOBOOM.

JECT 2.727-68

A safety lock fusible. The general
designation.

3ano0iKHUK [LUIaBKHIA.
3arajpHe NO3HAYEHHS.

<
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11

JIECT 2.728-74
The resistor constant.

PesucTop NnOCTIHHMHA.

12

JECT 2.728-74
The resistor alternative.

Pesucrop 3MiHHUHA.

13

JECT 2.728-74
Non-constant resistor in rheostatic
connection:

a) With continuous

communication;

b) Non-linear
communication.

3miHHHHA PE3UCTOP B PEOCTATHOMY
BKJIFOYEHHI:

a) 3arajbHe NO3HAYEHHS;
6) 3 HENIHIMHAM PETYIOBAHHAM.

14

JECT 2.728-74
The condenser of constant capacity.

KoHzeHcarop noctifiHoT eMHOCTI.

8«

15

JECT 2.728-74
The polarized condenser.

KoHaeHcaTop NoNApu30BaHmi.

16

JIECT 2.728-74
The condenser of not constant
capacity.

KonpmencaTop 3MiHHOT €MHOCTI.
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17

JECT 2.728-74
The condenser tuning.

KougeHcarop miicTpoe4HHHA.

18

JECT 2.729-74

The electricity measuring devise,
indicative.

[Tpuian eneKTpOBMMIPIOBATBHUH,
NOKa30BHH.

19 JECT 2.729-74 p
The electricity measuring registering. -
Tlpuna enexTpOBMMIPIOBATbHHUH. 10

20 JECT 2.729-68
For instructions of the purpose of the
device in its designation alphabetic
values of units of sizes or measuring
sizes are written, for example:
a) the ammeter; -
b) the voltmeter;
¢) a wattmeter; A
d) the micro ammeter; \4
¢€) an chmmeter. VA
Jlnst BKa3aHHs OPH3HAYEHHS [PUIaly B W
#0ro no3HaYeHHA BIMCYIOTh OyKBEHi MA
TI03HAaYeHHA OAMHMIb BUMIpIOBAHMX MA
BETMYMH, HaTIPHKIA;L:
a) ammiepMeTp; 0) BONIBTMETP; MV
B) BOJIBTAMNIEPMETD; ) BATMETD; Q
A) MiKpoaMIiepMeTp; MQ

¢) MiniaMIepMeTp; ) MUTiIBOJIETMETD;
3) oMMeTp; i) MeroMMerp.
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21

JIECT 2.730-73
The diode.

Jliox. TpuMiTka: po3Mmipu Hamis-
IIPOBi JHUKOBUX npunaiis
BKa3aHi B TabMHLI.

60°

vD

o6 e J{JF%\

Ll\lO\

22

JECT 2.730-73

The transistor.

a) Type p-n-p. Annotation:

1) it is authorized to make a
designation of transistors at
mirror display;

2) to cable a line of electric
communication of the emitter or a
collector in one of two directions:
perpendicularly or in parallel to a
line of a terminal base.

TpansucTop

a) TMITy P - 1t - p TIpumiTka:

1) npyITyCKAa€EThCA BUKOHYBATH
NO3HAYEHHS TPAH3HCTOPIB Y
J3EPKAIBHOMY BiNOGpaXeHHi;

2) IPOBOJIMTH JIHi0 €NeK-
TPUYHOrO 3B'A3KY eMiTepa a0
KO;ICKTOpa B OAHOMY i3 JIBOX
HanpAMiB: NEPIEHINKYIAPHO abo
napanesbHO JliHil BUBOTY 6asu.

60°

A/2
A

D12 14
Alo |l

o

23

bytypen-p-n

6)Tunyn-p-n

VT
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24

JIECT 2.747-68
A cylinder of the electrovacuum
device.
banon eaekrpoBaKyyMHOIo
npuaany.

25

JECT 2.747-68
a) direct heat;

2) pAMOro HaKaOBaHHA,

26

b) collateral heat;

3) nobiYHOro HaKanoBaHHs.

JECT 2.731-81
The triode with the cathode of
direct heat.

Tpioa 3 KaToAOM NpAMOTro
HAKAIIOBaHHS.

JAECT 2.731-81
A stabilitron.

Cr1abimTpoH.

29

JECT 2.731-81
The controlled mercury gate.
The general (common)
designation.

BexTiih PTyTHHI KEPOBAHRIA.
3arajibHe MO3HAYCHHA.

O




o

2

30

JAECT 2.731-81
A tetrode with the cathode of
direct heat.

Terpoa 3 kaToa10M IPAMOTO
POIKAPIOBAHHSA

VL

31

JECT 2.731-81
A pentode

a) with the cathode of collateral
heat with an outlet from each

grid;

{lenton

a) 3 KaTo/10M 106iYyHOTO
POKAPIOBAHHA 3 BUBOJAOM Bill
KOXHOT CiTKM;

b) with the cathode of collateral
heat and internal connection
between the cathode and
antidenatronic grid;

6) 3 KaToaoM molivHOro
POIKAPIOBAHHS 3 BHYTPIlIHIM
FEAHAHHAM MiXK K4TOM0M 14
aHTHMAUHATPOHHOIO CITKOIO.

33

JECT 2.732-81

A photo cell
a) electronic;

®doroeneMeHT
a) SNeKTPOHHUHA;

VL
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34

b) ionic;

0) ionHuUil.

35

JECT 2.731-81

The photo electronic multiplier
a) with one anode of repeating
emission ;
TTomHOXYyBa4 GOTOCIEKTPOH-
HHi

a) 3 OHAM aHO10M NOBTOPHOT
emicii;

b) with five anodes of
repeating emission;

0) 3 1'9TbMa AHOAAMH NOB-
TOPHOT eMicil.

37

JECT 2.732-68

[llumination and signaling
incandescent lamp.

Jlamma po3kaproBaHHs OCBIT-
SBOBANBLHA TA CHIHANLHA
ITpuMiTKa: HPUITYCKAETHCH 11IPU
300paXceHHI OCBITAOBANILHUX
JaMIL, CEKTOPH 3a4OPHHTH.

EL
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P4

38 JECT 2.735-68 60
The aerial WA
a) asymmetric: c
© .y
AHTeHa
a) HECHMETpHYHA;
39 b)symmetric;
WA
6) cumeTpuYHA. ,i‘
40 JECT 2.741-68
. o8
Microphone. B B
MikpodoH. 260
41 JECT 2.741-68 B B
Loud (speaker )
<+ 2
3
[yunomoBeus (penpoiykrop). 6
abo
42 JECT 2.742-68
Galvanic or storage element. G
= |+
- e

EnemenT ranbssaiubuii abo
aKyMYJIATOpHHIA.

ITpumiTka: MPHIYCKAEThCS
IHAKM TIONAPHOCTI HE BKA3YBATH.

10
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43

JIECT 2.747-66
The case.

Kopnyc.

44

JECT 2.474-68
Grounding.

3a3zeMieHHs.

45

JECT 2.755-74
Contakt of the switching device.

The general designaion:
a) closing

KoHTakT KoMyTtauiliHoro
HPUCTPOIO. 3araibHe
NO3HEUCHHA

a) 3aMHKaTbHHUI;

3¢°

46

b) disconnecting;

6) po3MUKAILHKA,

w

47

¢) switching;

B/ iepeMUKaNbHUIE;

48

d) switching without breaking
circuits;

r/ nepemukansuuii 6e3
PO3MUKAHHA KOJIa;
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49

¢) switched with average position;

1) TIEPEMUKANBHH 3 CEPEHIM
NIONOKEHHAM;

L] s

50

f) with double short circuit;

€) 3 NoABIMHNM 3aMUKAHHAM;

S S

51 g) with double disconnection; RN
%) 3 OABIHHUM PO3MHUKAHHAM
52 JECT 2.755-74
Contact with a mechanical connection. The
general designation: S
a) crossing; ‘ l S
KOHTAKT 3 MEXaHIYHUM 3B’ A3KOM.
3aranbHe N03HA49CHHA: 460
a) 3aMHKaIbHHH;
53 b) disconnection.

6) po3sMHKaIbHUH.

54

JIECT 2.755-74
The switch
a).unipolar;

Burmukay
a) OZIHONOMIOCHHIHA;
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55

b) multi polar, for example three
polar.

6) GaraTonomocHu#, HaNpPUKIa
TPHIOMOCHHUH.

56

JECT 2.755-74
The three polar switch with two
closing and one breaking contacts.

Bumukay TpunomocHuit 3 1somMa
3aMHKATBHHMU T2 OJHUM
PO3MHKAIBHHM KOHTaKTaMH.

57

JECT 2.755-74
The unipolar switch.

IlepeMuKay OQHONOMOCHHIA.

abo

HAECT 2.755-74
The multi polar switch, for
example a three polar one.

ITepemukay GaraTonomocHuii,
HAIpUKJIaJl, TPHIIOMOCHHIA,
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59

The pushing button switch.
a) with closing contact;

BuMukau KHOMKOBH#H HATHCKYBaJIbHHi
a) 3 3aMHKaNbHUM KOHTAKTOM;

60

b) with breaking ontact.

6) 3 PO3MUKATLHAM KOHTAKTOM.

61

JIECT 2.755-74
The exhaust button switch:
a) with closing contact;
BuMuKay KHOMKOBHI BHTXHHH:
a) 3 3aMHKATLHUM KOHTaKTOM;

62

b) with breaking contact.

6) 3 pO3MHKATEHHM KOHTAKTOM.

63

JECT 2.755-74
The switch unipolar multiitem, for
example a 6-position one. The general
designer. The note:
The position of the switch in witch there
are no switching circuits or positions of
connection among themselves is
designated with short strokes.

IlepemuKay oJHONOMOCHHH Gararo-
NO3ULiMHUH, HATPHKUIAZ 6-TH
no3utilfinui. 3araipHe MO3HAYCHHA.
TpuMiTKa: nO3ULIT IEpEMAKa4a B AKMX
BiZCYTHI KOMYTyBabHi K02 a60 MO3HiLi,
3’¢AHaHI Mix cO0010, HO3HAYAIOTD
KOPOTKHAMM IITPHXAMH.

3mip

Smi
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64

JECT 2.755-74
The 6-item switch, not switching an electric circuit
In the first position, and switching that circuit in 4-
th, and in 6-th position.

ITepeMukay 6-nmo3uui#HMiA, O HE KOMYTYE
€JEKTPHYHE KOJIO B NEPIHiil NO3KIiT Ta KOMYTY€ Te
X KOJIO B 4-i Ta B 6-if no3unisx.

65

JECT 2.755-74
The 6-item unipolar switch with neural position.

TMepeMukay OHOMONKOCHHH 6-n03uuifiHMiA 3
6e300pHBHHM TIEPEMUKAHHAM.

66

JECT 2.755-74
The unipolar multiitem switch with the moving
contact, closing three circuits, switching off the
intermediate one.

TepeMuKay OXHONOMIOCHKMH GaraTONO3UIHHUH 3
PYXOMHM KOHTAKTOM, SIKMii 3aMWKae TPY Kona,
BHKTIOUAIOYH OHE MPOMIKHE.

67

JECT 2.755-74
The unipolar multiitem switch with the moving
contact, not breaking a circuit at its transition from
the third into the fourth position.

Tlepemukay oXHONOMOCHRNI 6-nO3ULHHMI 3
PYXOMHM KOHTaKTOM, SKHH HE PO3MHKAE KOJIO NIPH
TIepeXoi Horo 3 TpeThOl B YETBEPTY MOZHMUIIO.
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68

HECT 2.755-74
The two pole 4-item switch.

Tepemukau ABONOMOCHHUIH
4-no3uLi KU

69

JECT2.755-74

The two pole 3-item switch
with neutral position.

ITepeMuKkay JBOLOMOCHHIA 3
MO3MLiHHKM HeHTPaTbHUM
TEOTIOKEHHAM.

70

JECT 2.755-74
The two pole of 3-item
switch with self-returning in
neutral position.

TMepemukay nBonomOCHAH 3-
MO3KLIHHMIA 3 CAMONOBEp-
HEHHAM B HEHTpabHe
TIONIOXCHHS.

71

JIECT 2.755-74
The electric relay with
closing breaking and
switching contact.

Pene enextpayue 3
3aMUKAJIEHUM, PO3MHKa/b-
HHM, T4 NIEPEMMKATLHUM
KOHTaKTaMH.
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Contact female four conducting connection.

3'eIHaHHS KOHTaKTHE P03’ €MHE YOTHPH-
MPOBiJIHE.

1 2 3
7 JECT 2.755-74
The contact of a contact connection:
a) the contact of female connection; 2.3 XP
90°
KOHTaKT KOHTaKTHOrO 3'€IHAHHS!
a) KOHTAKT po3’€MHOr0 3°€/iHaHHA (IUTHP);
73 b) the contact of female connection (jack);
9¢° XS
6)KOHTAKT po3'eMHOTO 3'¢AHaNNA (THI310);
2.3
74 c¢) contact of dismantle connection; XT
. -0 J1,5..2
B) KOHTAKT po30ipHOro 3'€{HAHHS, abo
75  d) contact of fixed connection.
—0
. , abo
T') KOHTAKT Hepo36ipHOro 3'e AHAHHS. ——
76 JECT 2.755-74
Female contact connection. XP ; : XS
3'eHaHHA KOHTAKTHE PO3'EMHE.
77 JECT 2.755-74

7] /\><

NAAAA

/
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1 2 3
78 JECT 2.755-74
The four-wire contact of female
connection. XP
[1ITup 4OTHPHNPOBIAHOTO
KOHTaKTHOTO P03’ €MHOTO
3'€/IHAHHA.
79 JECT 2.75-74
A jack of four conduction contact XS
female connection. >
N
N\
I"'Hi3/10 YOTHPHUIPOBiJHOTO N\
KOHTAKTHOTO PO3'€MHOTO
3'€AHAHHA,
80 JIECT2.755-74
The switch of contact.
L —
O
TlepemMuy KOHTAKTY. o
81 JIECT2.755-74
The lock of clips. B—
1
Konojka 3atuckadis. 2
3
4] w0 |12
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82

JECT 2.755-74

Contact with automatic turning
under overloading.

KoHraxT 3 aBTOMaTHYHUM
NOBEPHEHHSAM NPH Nepe-
BaHTaXXEHHi.

83

JIECT2.755-74
Contact of the electro thermal
relay at the distributed method of
the relay image.

KOHTaKT e1eKTpoTenIoBoro pene
TP PO3HECEHOMY CIIOCO6i
3006pakeHHS perie.

84

JECT 2.755-74
Contact closing with a delayer:
a) during operation;

KOHTaKT 3aMuKaTbHuM 3
3aTPUMYBaUEM:

a) TIpY CIpalbOBYBaHHi;

85

b) when returning.

6) npu NoBepHEHHI.
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86

HECT 2.722-68
A rotor with a winding, a collector
and operation.

Potop 3 06MOTKOI0, KOJIEKTOPOM i
uliTKaMH.

210

87

JECT 2.722-68
The electric machine. The general
designation. The note in the middle of a
circle is supposed to specify such data:
a) soft of the machine (the generator-T,
engine-m, activator-B,
gasturbogenerator-FI‘ ,a
hudroturbogenerator-I' TT,
dieselgenerator-/[T’ and others);
b) a short of a current quantity of
phases, or a king of connection of
windings.

MaiuHa eleKTpHyHa. 3arajibHe
NO3HAYCHHA.

[pumitka. Ycepenuti koia
JOIYCKAETHLCA BKA3yBaTH TaKi IaHi

a) pif MaliKHA (renepatop-I', ABATYH-
M, 36yauuk-B, rasorypGorencparop-
[T, rinporyp0Goresepatop - I'TT,
nizensreneparop [AI i inmwi);

6) pia cTpyMmy, Kinbkicts (a3, abo BHI
3'cnanHs 0OMOTOK.

88

JIECT 2.723-66
Simplified mulfilinear designations of
windings of a transformer.

Cnpoinesti GaraToniniiHi O3HAYCHHS
o6MoTKwM TpaHcdopmaTopa.
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HECT 2.727-68
A spark protective interval.

IIpoMixok icKpoBHIf 3aXHCHUHA.

90

HECT 2.727-68
Discharger. The general designation.

Pospaanuk.
3arajibHe MO3HAYeHHA.

——

91

JECT 2.727-68

The valve and magneto valve
discharger

PospsaaHuk BeHTHIBHAMH 1
MarHiTOBeHTHILHHH

92

JECT 2.730-73

The fields transistor with the channel of
p-type.

[TonboBuit TpaH3UCTOP 3 KAHAIOM
p-Tuny

12

14
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93

JIECT 2.756-76
The coil of the electromechanical
devise.

KoTy1ika efeKrpoMexaHiyHoOro
LIPHUCTPOIO.

94

JECT 2.751-73

Connection of the screen with the case
or the ground.

3eaHaH g eKpaHa 3 KOpIIyCoM ‘
abo 3eMIIel0 l

95

JECT 2.730-73

The lightdiode.

CsiTnonion. \

60°

96

JECT 2.728-74
The constant resistor: a designation
with the instruction of rated power of
diffusion (.25 Wt.

Pe3ucTop HoCTiHAN MO3HAYCHHA 3
BKA3AHHAM HOMIHATBHOT NIOTYXHOCTi
poscignng 0,25 BT.

97

|
TECT 2.736-68)|
An-etement prezoetectric with two }
electrodes.

ENEMEHT I'€30€NeKTPUYHMI 3 BOMA
€1eKTpOoNaMY.
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98

JECT 2.728-74
The constant resistor: a designation with

the instruction of rated power diffusion
0.125Wt.

PesucTop mocTilinuii: no3HaueHHs 3
BK43aHHAM HOMIHAJIBHOI NOTYXHOCTI
poscisuus; 0,125 Br.

99

JECT 2.730-73
A stabilitron (direct-acting avalanche
diode).

CrabinitpoH (rio/ NaBHHHMIA
BHITPAMHMI).

100

HECT 2.730-73
Thyristor optron.

OnTpoH THPHCTOPHHH.

t
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