FMABA 2. METO/ NMPOEKLMI

NzobpakeHnss 00bEKTOB TPEXMEPHOTO MPOCTPAHCTBA Ha INIOCKOCTH MOJy-
Yar0T METOJIOM MPOCIIMPOBAHUSL.

Anmapar mpoenupoBaHusl BKIIOYAET B ce0sl MpoenupyeMblii 00BEeKT, Mpo-
SIUPYIOLIHE JIyYd U TUIOCKOCTh, Ha KOTOPO#i IoTydaeTcs n300pakeHre 00beKTa.

2.1. UeHTpanbHoOe npoeuupoBaHue

[lenTpansHOE TpoelMpoOBaHUE MpPEICTaBIsIeT cOOOW OOIMi ciydall mpo-
SIUPOBAHUS T€OMETPHUYECKIX 00pa30B Ha 3aJaHHYIO IUTOCKOCTH M3 BBIOPAHHOTO
LIEHTpa, He JIexkallero Ha 3Toi mrockoct. Ha puc. 2.1 Touka S - nieHtp npoenu-
POBaHMUs, INIOCKOCTb P - IIIOCKOCTh MPOeKUMM. 15l modydeHUs LeHTpaIbHOU Ipo-
eKIMU TOYKH uepe3 Hee M LEHTP MPOCLUPOBAHUS MPOBOISAT MPOELHUPYIOLIYIO
npsamyto. Touka mepecedeHHs STOW MPSIMOU C TUIOCKOCTBIO MPOEKIMH SIBIISETCS
LEHTpaJbHOU MpoeKLred 3aJaHHON TOUKU Ha BEIOPAHHYIO MIIOCKOCTb.

[ . Touku a, b, ¢, d ABNAIOTCS LEHTPATBHBIMHU
L0 npoekuusiMu Touek 4, B, C, D Ha nnockocty P.

LleHTpanbHbIe MPOCKIMH b U ¢ IBYX pa3iuy-
HBIX, HO JIe)KalllMX Ha OJHOH Npoeuupyrouei nps-
moii Touek B u C, coBmanaroT. Bce MHOXKeECTBO TO-
YeK TPOCTPaHCTBa, MPUHAJIEKAIIUX OJHON Tpo-
euupylouleil npsMoi, UMeeT MpuU OJHOM LIEHTpe
MIPOSLIMPOBAHUS OJIHY LIEHTPATBHYIO MTPOSKIIUIO.

CnepnoBaTesbHO, MpPH 3a/laHHBIX IUIOCKOCTH
MIPOSKIMH U LIEHTPE MPOESUPOBAHUS OJIHA TOYKA B
MIPOCTPAHCTBE MMEET OJAHY LEHTPabHYIO IMPOEK-

Puc. 2.1 (Fig. 2.1) 0. Ho ofiHA meHTpasbHasi MPOEKIUsT TOYKH HE

[I03BOJIIET OAHO3HAYHO OIpPENeIUTh IOJN0XKEHHUE

TOYKH B MPOCTPAHCTBE, TO €CTh MPH LEHTPAILHOM MPOELUPOBAHUHN OTCYTCTBYET

00paTUMOCTh YepTexa, M s obecrieueHus: oOpaTUMOCTH 4YepTexa HY)XHBI JI0-
MIOJIHUTEINIbHBIE YCIOBHUSL.

LleHTpanbHBIM MPOENUPOBAHHUEM MOXKET OBITh IIOCTPOEHA IMPOEKIUS JIF000i
JIMHUM WU TIOBEPXHOCTH KaK MHOKECTBO MpPOEKUMH Bcex ee Touek. Ilpu sTom
MpoeLUpYIOLIe MpsIMble, TPOBEJEHHbIE Yepe3 BCe TOUKU KPUBOW JTUHUH, B CBOEH
COBOKYITHOCTH 00pa3yloT MpOeHUpPYIOIIyl0 KOHHYECKYI0 MOBEPXHOCTH (pHc. 2.2)
WJIM MOTYT OKa3aThCsl B OTHOM MIOCKOCTH (pHcC. 2.3).

ITpoexiyst KpUBOW JIMHHUHM MPeNCTaBIseT cOOO0 JIMHUIO TIepecedeHus mpo-
eLupyroLlel KOHMYECKOH MOBEPXHOCTH C TIOCKOCThIO npoekiuuil. Tak Ha puc. 2.2
Mpoenrpyolias KOHUUeCcKas TOBEPXHOCTh @ MepeceKaeTcsl C TIOCKOCTRIO MPOeK-
it P o KpuBO# ab, sBIstoNIelcs: poekiueil THHUU AB. OIHAKO MPOEKIUS JIU-
HUUW HE ONpeAeNsieT MPoeUUupyeMyIO JIMHUIO, TaK KaK Ha MPOELUPYIOIIe MoBepX-
HOCTH MOXeT OBITh OSCUHCIICHHOE KOJIUYECTBO JIMHUH, POCHUPYIOIIUXCS B OIHY
U Ty K€ JMHUIO Ha TUIOCKOCTH MPOEKILIUH.
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CHAPTER 2. PROJECTION METHOD

Images of three-dimensional space objects on a plane are made by the pro-
jection method.

The projector includes a projectable object, projecting beams and the plane
on which the picture of the object appears.

2.1 Central Projection

Central projection is the general case when geometric images are projected
on a given plane from a selected outside centre. Figure 2.1 — Point S is the Projec-
tion Centre, Plane P is the Projection Plane. To make a central projection of a
point, draw a projecting line through the point and the projection centre. The inter-
section point of this line and the projection plane turns out to be the central projec-
tion of the given point on the selected plane.

The a, b, ¢, d points are the central projections of the 4, B, C, D points on
the P plane.

B and C are two different points which are situated on one projecting line.
That is why the central projections b and ¢ coincide. The whole set of points of
one projecting line has only one central projection if there is only one projection
centre.

So, on the given plane and given projection centre one point in space has
one central projection. But one central projection of a point does not allow us to
determine the location of the point in space unambiguously, i.e. in central project-
ing there is no reversibility of drawing and additional conditions are required to
provide drawing reversibility.

Central projection provides imaging of any line or surface as a set of projec-
tions of all its points. With this, the projecting lines, collectively, drawn through
all points of a curved line, either make a projecting conical surface (Fig. 2.2) or
can appear on one p}ane (Fig. 2.3).

A
B
B,
A, b-b,
a-t,
. p
Fig. 2.2 (Puc. 2.2) Fig. 2.3 (Puc. 2.3)

The projection of a curved line is a line of intersection of the projecting
conical surface and projection plane. Fig. 2.2 - the projecting conical surface @
intersects the projection plane P along an ab curve which is an AB line projection.
However, one projection of a line does not determine the line projected as there
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can be an infinite quantity of lines projecting to one and the same line in the pro-
jection plane.

[Tpn mpoeunpoBaHUM TNPSIMOI JIMHUM, HE MPOXOJSIIEeH depe3 LEHTpP Mpo-
eLIMPOBaHuUs, MPOCLUPYIOLIel NOBEPXHOCTHIO sIBNIsieTcsl IlockocTs. Ha puc. 2.3
Mpoenupyromas TocKocTh O, obpazyemas ipoerupyrommmMu npsmeiMu SC u SD,
npoxosiMu yepe3 Touku C U D mpsiMOid, repecekaeT II0CKOCTh MpoeKuuit P

S MO NpsIMOit c¢d, KoTOpasi SIBISIeTCSl MPOEKLUel mpsi-
Mot CD. Tak kak Touka M NpUHAIIEKHUT MPAMOH
CD, To ee npoeKuusi — TOUYKA 1 — MPUHAIJIEKUT MPO-
/ eKIUH cd.

Jig noctpoeHuss NpoeKuuil TUHUN, TOBEPXHO-
CTeH WJIM TeN 4acTo JOCTATOYHO MOCTPOUTH IPOEK-

a b UM JIUIIb HEKOTOPBIX (XapakTepHbIX) Touek. Ha-

IpUMep, TPH TTOCTPOSHUH IPOEKIUH TPEyroNbHUKA

p C (puc. 2.4) nocTaTouHO MOCTPOUTH MPOEKLHU TpeX
ero Touek — BepuivH 4, B, C.

Puc. 2.4 (Fig. 2.4) O6o011asi pacCMOTPEHHOE, OTMETUM ClIeIylo-

IIMe CBOMCTBA IIEHTPAIBHOTO ITPOSIIMPOBAHUSI.
1. Ilpu neHTpanbHOM MPOELMPOBAHUU:

a) TOYKa MPOCIUPYETCS B TOUKY;

0) npsiMasi, He IPOXOAAIIAs Yepe3 LEeHTP IPOSIUPOBAHUS, MPOSLUPYETCs B MpPsi-
Myto (TIpoerupyomiast mpsiMasi — B TOUKY);

B) myiocKas (AByMepHas) Gurypa, He IpHHAAJIeKaIlas Ipoeupyroel mioc-
KOCTH, TPOCLIMPYETCsl B IBYMEpHYIO Gurypy (purypsl, npuHamiexame
NPOELHPYIOIIEeH IIIOCKOCTH, TPOSIUPYIOTCS B IPSIMBIE JINHUH );

r) TpexMepHast GUrypa npoeunupyercs B IByMEpHYIO;

) IeHTpaJIbHbIe MPOEKINH (UTYP COXPAHSIOT B3aUMHYIO NPHHAJIEXKHOCTD,
HENpepbIBHOCTh U HEKOTOPbIe Apyrve reoMeTpuieckre CBOHCTBa.

2. IIpu 3ajaHHOM LEHTpe MPOEeUUPOBAHMS (PUTYPHI Ha MapauIeNbHBIX TI0C-
KOCTSIX TIOZOOHBI.

3. LlenTpanbHOe IPOELUPOBAHUE YCTAaHABIMBAET OJHO3HAUYHOE COOTBETCT-
BUE MEXIy (QUI'ypol U ee M300pakeHHeM, HanpuMmep, N300pakeHns] Ha KHHO3K-
paHe, (OTOIJICHKE.

LleHTpanpHble MpOEKINHU, 00Tanas OOJNBIION HATIIJHOCTHIO, UMEIOT U He-
JOCTaTKH, 3aKJIIOYAOLIHEcs] B CJIOXXHOCTH ITOCTPOCHUS M300paKeHUs IIpeAMeTa 1
OTIpe/IeNIeHUs ero UCTUHHBIX pa3MepoB. [103ToMy 3TOT cocob nMmeeT orpaHu4eH-
HoOe IpHUMeHeHue. LleHTpanbHOe MpoenrpoBaHle UCTONb3yeTCsl PU TOCTPOSHUT
NepCHEeKTUB 31aHUN U COOPYKEHUH, B JKUBOIUCHU U T.[.

2.2. NapannenbHoe npoeLuupoBaHue

INapannensHoe NMpoeUpPOBaHUE MOYKHO pacCMaTpUBaTh KaK YacTHBIA CIIy-
Yail [IeHTPalIbHOr0 MPOELUPOBAHMS, IIPU KOTOPOM LIEHTP NMPOELUPOBAHUS yalleH
B OeckoHe4HOCTH (S.). [Ipy mapamienbHOM NPOELUPOBaHMU NPUMEHSIOT Hapa-
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JIeNbHbIe MPOCLUPYIOLIKe NpsMbIe, TPOBEICHHBIC B 3alaHHOM HAMpPaBICHUH OT-
HOCHTEJIBHO TUIOCKOCTH MpoeKuui (puc. 2.5).

The plane serves as a projection surface if a line which does not pass
through the projection center is being projected. Figure 2.3 - the projecting plane
Q formed by the SC and SD projection lines which pass through the C and D
points of a straight line, intersects the projection plane P along the cd line which is
the projection of the above line. As the M point belongs to the CD line then its
projection - m point - belongs to the cd projection.

The construction of projections of lines, surfaces or bodies very often re-
quires the construction of projections of some characteristic points only. For ex-
ample, to construct a projection of the 4BC triangle (Fig. 2.4) it is enough to build
projections of its three points - 4, B, C vertices.

To summarize the material above let us note the following properties of cen-
tral projection:

I. Under central projection

a) a point projects to a point;

b) a line not passing through the projection center projects to a line (project-
ing line - to a point);

¢) a plane (two-dimensional) figure not belonging to the projecting plane
projects to a two-dimensional figure (figures belonging to the projecting plane
project to straight lines);

d) a three-dimensional figure projects to a two-dimensional one;

e) a central projection of figures keep mutual belonging, continuity and
some other geometric properties

2. Under the given projection center figures of parallel planes are similar.

3. Central projection provides unambiguous similarity of the figure and its
projection, for example, projection on a screen or a film.

In spite of visualization, a great positive property, central projections still
have some disadvantages such as the complexity of a subject image construction
and its real dimension determination. That is why this method is limited in usage.
Central projection is used in constructing building perspectives, in painting, etc.

2.2 Parallel Projection

“

® Parallel projection is one of the

A B cases of central projection, where the cen-
ter of projection is infinitely distant (So).
In this case parallel projecting lines are
used, drawn in the given direction relative
to the plane of projections (Fig. 2.5).

Fig. 2.5 (Puc. 2.5) 13



Ecnu HanpabneHue NpoequpoBaHUs NEPHEHAUKYISIPHO IIOCKOCTH IIPOEK-
LUH, TO IPOEKLUHU HA3bIBAIOT IPSAMOYTOJbHBIMU MM OPTOTOHAJIBHBIMU, B OCTAJIb-
HBIX CJIy4asix — KOCOYTOJIbHBIMHU.

Ha puc. 2.5 nampaBieHue mpoeLUpOBaHUs yKa3aHO CTPEJIKON MOoJ yriom
0#90° K TIIOCKOCTH TpoeKuuii P.
IIpu mapajienbHOM TPOCIIMPOBAHUN COXPAHSIOTCS BCe CBOWCTBA IICH-
TPaJIbHOTO NPOELIUPOBAHMSI, KOTOPBIE JOMOJHSIOTCS HOBBIMU:
1. ITapannenpHbIe TPOSKITNH B3aMMHO MapajuIeNIbHBIX MPSIMBIX MTapajlIeNbHbI,
a OTHOUIEHHE JUIMH OTPE3KOB 3THUX NPSMBIX PAaBHO OTHOLUEHUIO IJIMH UX MpPOeK-
UK.
2. ITmockas ¢urypa, mapajuienbHas MIIOCKOCTH TPOEKIUH, poeHpyeTcs Ha
3Ty IJIOCKOCTh B TaKyO ke QUrypy.
3. IapamiensHBIA epeHOC GUTYPH B IPOCTPAHCTBE MM INIOCKOCTH TIPOCK-
Uil He W3MEHSEeT BUa U pa3MepOB MPOSKIUK QUTYPHL.

HpI/IMeHSISI MpUEMBI IapajuICJIbHOIO Npoe€uUupoOBaHusA TOYKU U JIMHUU, MOXK-
HO CTPOUTH MapallJICJIbHbIC MMPOCKUUU MMOBEPXHOCTHU U TEJIA. l'[apanneanHe npo-
€KIWH, KaK U LEHTpAaJIbHbIE, HE 00ecreunBaroT O6paTI/IMOCTI/I HepTekKa.

2.3. CnocoObbl gonosfiHeHUs1 NPOEKLUMOHHbBIX YepTexen

[1pu npoeurpoBaHUM Ha OJIHY MJIOCKOCTh MPOEKIUN MEXy MpoeLrpyeMoi
¢urypoil U ee mpoeKUHed He CYIIECTBYET B3aHMMOOIHA3HAYHOTO COOTBETCTBHSI.
Tak, kaxxa0My NpoeLUpyeMOMY IPeIMETy IpPU 3aJaHHOM €ro MOJOXEHUU U Bbl-
OpaHHOM HaNpaBJIEHUH IIPOCIIUPOBAHUS L COOTBETCTBYET €IUHCTBEHHAS €T0 Mpo-
exius. OnHako mosrydeHHast Gurypa MoxkeT ObITh poeKLnei 6eCKOHEYHOT0 MHO-
JKecTBa APYTUX QUryp, OTIMYHBIX JIPYT OT Apyra Kak 10 BeWYHHe, TaK U 10 (op-
Me. 13 puc. 2.6 BUJHO, YTO MPOCTPAHCTBEHHON TOUKe M COOTBETCTBYET €IMHCT-
BEHHas ee IIPOeKLMsl Ha MIIOCKOCTU P — Touka m. B To jxe Bpems Touka m sIBJisieT-
csl MPOEKIIMel MHOXKeCTBa TOUEK, JiealuX Ha Mpoeuupytouleil npsmoit (M, M,
Mz, M3).

[TpsiIMOTMHEWHBIH OTPE30K M7 MOXKET OBITh MpPOEKIHed He TONBKO MPsMO-
nuHeRHoro otpeska MiN; unu M2N2, Ho ipoekuueit kpuBoi muHUN M3N3 1 moboi
TUTOCKOW (DUTYpPHI, PACTIONIOKEHHO B MPOSIHPYIOIIEH MIIOCKOCTH.

CrnenoBartenbHO, M300pakeHHe MPOCTPAHCTBEHHON (GUIYpHl SIBISETCS He
MTOJTHBIM. YepTek MOKHO MPaBHUIIBHO MOHSTH JIMIIB B TOM CIydae, eclii OH OyzeT
CONPOBOXJATHCS JOTOJIHUTENBHBIMU MOSICHEHUSIMHU.

PaccMoTpuM HeKOTOpBIE CIIOCOOBI TOTIOIHEHHS MPOSKLIIMOHHOTO H300pake-
HUSI, TIO3BOJISIONLINE CHeNlaTh ero «oOpaTUMBIM», TO €CTh OJHO3HAaYHO OIpejie-
JISIOLUM NIPOELIUPYEMBIH TpeAMET.
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If the direction of projecting is perpendicular to the plane of projections, the
last are called rectangular or orthogonal. In other cases they are called oblique pro-
jections.

In Fig. 2.5 the direction of projection is shown by the arrow at an angle o #
90° with the projection plane P.

Parallel projection possesses all the properties of central projection and the fol-

lowing new ones:

1. Parallel projections of mutually parallel lines are parallel, and the ratio of those
lines segments is equal to the ratio of their projections lengths.

2. A plane figure parallel to a projection plane projects to the same figure on the
above plane.

3. A parallel transfer of a figure in space or in projection plane does not change
the shape or dimensions of the figure projection.

Using parallel projection of a point and a line, one can draw parallel projec-
tions of a surface and a body. Neither parallel nor central projections provide
drawing reversibility.

2.3. Methods of Projection Drawings Supplement
In projecting on one projection plane there is no one-to-one correspondence
between the figure and its projection. At the given position and set direction, only
one projection corresponds to the subject projected.
However, the figure obtained can

W be a projection of an infinite set of other
3 figures, different in size and form. Figure
[ \ M} /\/2 2.6 shO\ivs tha.t m is the only projection of
M the spatial point M on the plane P. At the
2 N same time the point m is the projection of
M 7 ! a set of points situated on the projecting
line (M, M,, M,, M;). The segment mn can
i b b
n e a projection not only of the segment

M;N; or M>N,, but a projection of the
curve M;N; and of any plane figure situ-
P m ated in the projecting plane.
Therefore, representation of the fig-
ure is not complete. The drawing can be
Fig. 2.6 (Puc. 2.6) understood clearly only if there are some
additional clarifications.

Let us consider a few supplemen-
tary methods of the projection representation which provide the opportunity to

make it «reversible», i.e. unambiguously similar to the object projected.
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Cnoco6 npoeKuui ¢ YNCNOBLIMU OTMETKaMu
DTOT CIIOCO0 JIEKUT B OCHOBE TIOCTPOCHUS YepTeKell IITaHOB MECTHOCTH H
HEKOTOPBIX HHKEHEPHBIX COOPYXKeHUi (IUIOTHH, opor, AaMb U T.11.). CyIIHOCTh
croco0a COCTOUT B TOM, YTO TMOJIOKEHHUE OO0 TOUKH B TPOCTPAHCTBE OIpe/ie-
JSIFOT ee MPSIMOYTOJIBHOM TIPOeKIHel Ha HEKOTOPYIO TOPU30HTANBHYIO TIOCKOCTD,
KOTOPYIO IPUHUMAIOT ja IJIOCKOCTH HYJIEBOTO YpoBHS (puc. 2.7).

1 a b
a, 5 J-s
by
P (=, I &= 012840
0 T
B

Puc. 2.7 (Fig.2.7)

Psimom ¢ mpoeknusiMu ToueK (a, b, ¢) yKa3bIBalOT UX OTMETKY, TO €CTb YHCIIO

€JJUHUL] JUIUHBI, ONPEIEIISIOUX PACCTOSHUE OT TOUKH J10 IJIOCKOCTYU MPOEKIUH.
Cnocob BeKTOpPHbIX NpoeKuumn

Axanemuk E.C. @enopoB mpeaioxunl n3o0paxaTb BICOTHI TOUEK IpU TO-
MOILY TapajlyIeENbHBIX OTPE3KOB HA INIOCKOCTH NPOEKLUH, Ha4aj0 KOTOPBIX HaXo-
JITCSL B IIPOEKLUSAX COOTBETCTBYIOIIUX ToueK. HampasieHue BceX BBICOTHBIX OT-
pe3KOB IIPOU3BOJIBHO. [/ TOUEK, pacnoOKEHHBIX BbIlIE TOPU3OHTANIBHOMN IJIOC-
KOCTH, BBICOTHBIE OTPE3KHU, & TAKXKE YUCIIOBbIE OTMETKH CUMTAIOTCS IOJIOXKHUTEIIb-
HbIMU. {7151 TOUeK, pacloOKEHHBIX HUXKE IUIOCKOCTH — oTpuuaTensHbIMU. [lono-
JKHUTEIIbHbIE ¥ OTPHLATEIbHbIE BHICOTHBIE OTPE3KH B «()EeTOPOBCKUX MPOSKIHSIX)»
OTIIMYAIOTCS TIPOTHUBOIIONIOKHBIM HarpaBiieHHeM. YepTexxu B «(heTopOoBCKUX MPo-
EKIHIX» IPUMEHSIOT B T€0JIOTHH, TOPHOM felle, Tonorpaduu (puc. 2.8).

Cnoco6 NpAMOYronbHbIX NPOeKLUA

UYeprex B cucTeMe MPSMOYTOJIBHBIX MPOEKINH 00pa3zyeTcs IpH Mpoerrpo-
BAaHUU IIpeIMeTa HEe Ha OJHY, a Ha JBE€ WM TPU B3aUMHO IEpPHEHAUKYISPHbIE
IUTOCKOCTH TIPOEKIUH. DTOT CHOCO0 SBISETCS YAaCTHBIM CIydaeM IapajlielIbHOrO
IIPOELUPOBAHUS, IIPU KOTOPOM HAIIpaBJIEHUE NPOELUPOBaHUs L MepHeHIuKyIsp-
HO TUIOCKOCTH mpoekuuil. IIpsMoyronbHO# (OpTOrOHaNIbHON) MPOEKIUEeH TOYKU
Ha3bIBAlOT OCHOBAaHME IEPIEHIUKYIApA, [IPOBEJECHHOIO U3 TOYKU HA IJIOCKOCTh
HPOEKLIUH.

Ocy1ecTBIsATh NPOESLUPOBaHKE Ha JBE B3aUMHO MEPHEHAUKYJIISPHBIE MI0C-
KOCTH BHepBble npeanoxun I'acnap Monx.

Taxoe mpoenupoBaHre o0ecnednBaeT 0OPaTUMOCTh YepTexka, TO €CTh OJ-
HO3HA4YHOE OIpeleIeHUE IIOJO0KEHUSI TOUKU B IIPOCTPAHCTBE MO €€ IPOECKLUSIM.
OnHy U3 MIOCKOCTEN NPUHSATO pacnojaraTb FOPU30HTAIBHO — €€ Ha3bIBalOT IOpU-
30HTaJIBHOM IJIOCKOCTBIO MpPOEKUUH [, Ipyryro edl mnepneHauKyispHo. Takyro
BEPTHKAIBHYIO IIOCKOCTh Ha3bIBAIOT (DPOHTANBHOHN IIOCKOCTBIO INpoeKuuit V.
OTH MIOCKOCTU MPOEKLUH MepeceKaroTcs 10 IMHUY, Ha3bIBAEMOM OChIO MPOEKIMH
(puc. 2.9).
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Method of Projection with Digital Marks
This method is primarily used in drawings of landscape plans and some en-
gineering facilities (such as dams, roads, dikes, etc.). The essence of the method is
that the position of any point in space is specified by its rectangular projection on
a horizontal plane taken for a zero plane (Fig. 2.7).
Near the projections of the points (a, b, c¢) their marks are shown, i.e. a num-
ber of length units, determining the distance from a point to the projection plane.

Method of Vector Projections

Academician E.S. Fyodorov suggested the representation of the points alti-

tudes (heights) by means of parallel segments in the projection plane, the begin-

b nings of which are situated on the projections of

1 the respective points. The directions of all alti-

tude segments are arbitrary. If the points are lo-

b cated above the horizontal plane, the altitude

segments, as well as digital marks are considered

a P to be positive. In the opposite case (if the points

Fig. 2.8 (Pic. 2.8) are bf:low t'he plane) - negative. Positive and

negative altitude segments in «Fyodorov’s pro-

jectionsy differ in direction. Drawings produced by method of «Fyodorov’s pro-
jections» are used in geology, mining, topography (Fig. 2.8).

a,

The Method of Orthogonal Projections
Drawing in a system of rectangular projections is constructed by projecting
a component on two or three mutually perpendicular planes of projection. This
method is a special case of parallel projection, when the direction of projecting is
perpendicular to the projection plane. The foot

% of the perpendicular drawn from @ point to the
a’ P projection plane is called the rectangular (or-
/ thogonal) projection of the point.

Jasper Monge was the first to make the
projection on two mutually perpendicular
Qx planes.

Such a kind of projection ensures draw-
ing reversibility, i.e. an unambiguous determi-
nation of a point position in space by its projec-
NN tions. One of the planes is usually arranged
horizontally, and it is called the horizontal pro-
jection plane H, the other is perpendicular to it.
Such a vertical plane is called the frontal pro-
jection plane V. The line of intersection of the above planes is called the projection
(or coordinate) axis (Fig. 2.9).

a

Fig. 2.9 (Puc. 2.9)
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Jlnst mostydeHus! MPOEKLUi TOYKM Ha MJIOCKOCTH OMyCKaeM U3 TOYKH A B
MPOCTPAHCTBE MEPIEHIUKYIISAPhI (MIPOSIUPYIOIIKE JIydyd) 0 BCTPEUYH C ILUIOCKO-
ctsamu H u V. Tlpoeuupyroliye j1y4ds 06pas3yroT I0CKOCTh P, KOTopast MeprieH -
KyJIsSipHA TUIOCKOCTSIM H U V' ¥ miepecekaeTr 3TH TUIOCKOCTH IO MPSIMBIM, MEPIICH/IU-
KyJSIPHBIM OCH TIPOEKI[HIA, & CaMy OCh B TOUYKE dx, TO €CThb IPSIMbIE adx, @'ax U OCh X
B3aUMHO MEPIEHAUKYISIPHBI.

[TocTpoeHre HEKOTOPO# TOYKU A B MPOCTPAHCTBE MO JABYM 3a[JaHHBIM ee
MPOEKIUSIM — TOPU3OHTAIBHOM a U PPOHTANBHOM @' moka3aHo Ha puc. 2.10. Touky
A Haxo#AT B MepecedeHUH MepIeHANKYJISIPOB, MPOBEICHHBIX U3 MPOEKIHH d K
miockoctd H u w3 npoekimu a' K iockoctu V. [IpoBefieHHbIE MEPIEHAUKY ISP
MPUHAJIEKAT OJHOM TIOCKOCTH P, MepneHauKyIsIpHO# mockocTsM H u V, u ne-
PECEKAIOTCS B €IMHCTBEHHON UCKOMOM TOUYKe A MPOCTPAHCTRA.

Takum 06pa3oM, 1Be NPSIMOYTOJbHbBIE MPOEKIIUK TOYKH BIIOJHE OIpeeis-
0T €€ MOJIOKEHHE B TIPOCTPAHCTBE OTHOCHUTENBHO TAHHOW CHCTEMBI B3aUMHO Mep-
MEHIUKYJSIPHBIX MJIOCKOCTEH MPOEKIIHH.

Bonpochl k rnaee 2

1. B 4eM COCTOHT CYIIIHOCTB IpoLiecca MPOSIPOBAHHS?
2. Kak cTpoutcsi IpoeKIws TOUKH [EHTPATEHOM TPOSIIPOBAHIF?
3. B xakoM citydae MpoeKIyst TOYKA OY/IeT COBMAIATh C TOUKOH — OPHTHHATIOM?

4. B kakoM ciy4ae NpH [EHTPATbHOM TPOELMPOBAHNM MPOEKIWSI PSIMOM JIMHUAN
Tpe/ICTaBIseT COO0M TOUKY?

5. B uem 3akimouaercst crocod rmpoelupoBaHusl, Ha3bIBAEMbIH apaJlieIbHbIM?
6. Kax crpourcst nmapasienbHast POeKIHs PSIMOU JTMHAN?
7. Mooxer Ji rapaJuIeNTbHast IIPOEKIMS PSIMOU JIMHHH MPEIICTaBIISITE COO0H TOUKY?

8. Kakue cBOICTBa, SIBISAIOTCS OOIIMMU ISl LIEHTPATEHOTO M MapaJlIebHOrO Mpo-
eLMpOBaHMS?

9. Ecnu TovKa NpUHAIIEKUT MPSMO, TO KaK PacroNaratoTcst UX MPOeKIU?
10.  JInst Kako# 1eNi UCTIONB3YeTCs IOTMOTHEHHE MPOSKIIMOHHBIX YepTexKeit?

11.  Ha3zoBuTe cCriocoObl AOTONHEHUSI MPOSKIIMOHHBIX YepTexnei?
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To obtain a point projection on a plane
drop perpendiculars (projecting beams) from

7 , the spatial point 4 to the planes H and V. The
a - projecting beams produce the plane P which
/ is perpendicular to the planes H and V and

cuts these planes along the lines perpendicular
to the projection axis, and the axis proper - in
X lx the point a,. Consequently, the lines aa,, aa,
and the axis x are mutually perpendicular.
Construction of a certain spatial point 4 from

N\ 4 given its two projections (the horizontal one a
and the frontal one a’) is shown in Fig. 2.10.
Fig. 2.10 (Puc. 2.10) Find the point 4 in the intersection of the per-

pendiculars drawn from the projection a onto

the plane H and from the projection a’ onto

the plane V. The above perpendiculars belong to one plane P perpendicular to H
and V planes, and intersect in the only spatial point 4, which is the desired one.

Thus, two orthogonal projections of a point fully determine its position in
space relatively to a given system of mutually perpendicular projection planes.

Questions to Chapter 2

1. What is the method of construction of the central projection of a point?

N

. In what case is the central projection of a straight line represented by a
point?

. What is the essence of the parallel projection method?
. How is the parallel projection of a line constructed?

. Can the parallel projection of a line be represented by a point?

AN N B~ W

. What are the positions of a point and a line projections if the point lies on
the line?
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